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HE irregular distribution of disease is 

always a cause for speculation.We have 
come to expect certain diseases to have a 
predilection for certain tissues and we fur- 
ther know that certain tissues degenerate 
more readily than others. Even with this 
background it is difficult to understand 
why a general disease such as mumps fre- 
quently involves but one parotid gland. 
Many of these peculiarities exist in diseases 
that are of no great permanent concern to 
the patient and in conditions in which little 
is known as to their mode of propagation. 
When we come to the spread of malignant 
tumors or to the spread of abscesses we are 
in a different field. In the case either of 
metastases of tumors or of 
definite material is transported from the 
primary site to some other parts of the 
body, near or remote. Cells have been 
demonstrated microscopically to be the 
cause of the spread and therefore the spread 
must be due to the transportation of these 
cells. They must 


abscesses, 


whether cancer 
cells or an organism, from one spot to an- 


move, 


other and we believe that the movement 
is commonly either over the blood vascular 
system or the lymph vascular system. The 
concept of the blood vascular system con- 
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sisting of a greater or systemic circula- 
tion, and a lesser or pulmonary circulation, 
with a lymphatic system joining the venous 
side, leaves much to be desired for a ready 
understanding of the peculiar patterns 
found in malignant disease and in pyogenic 
abscesses. 

For the purposes of simplicity we shall 
speak only at the moment of the peculiarity 
of the spread of primary carcinoma of the 
prostate, or primary carcinoma of the sem- 
inal vesicles. The roentgenologist is familiar 
with the fact that the pattern of invasion 
of the pelvis and the vertebral column is 
characteristic. Furthermore, the roent- 
genologist knows that the pattern does not 
correspond to the lymphatic drainage of 
the region. It was a peculiarity of the 
spread from the prostate that first caused 
my interest in this problem. The pattern 
of spread of prostatic carcinoma mirrored 
the pattern of the extensive plexus of veins 
in the pelvis itself, and the soft tissues 
about it and in the plexus of veins in and 
about the vertebral column. This plexus of 
veins is for the most part without valves. 
These vessels, of considerable caliber, ara, 
found in the epidural fat tissue, as well as 
in the muscles and in the bones of the ver- 
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tebrae themselves. The vessel walls are 
exceedingly thin, so that at operation, if 
the area is sponged the vessel walls may 
not be seen.at all. 

To study this plexus of veins I made use 
of the anatomic fact that the deep dorsal 
vein of the penis is an integral part of the 
prostatic vein plexus. By injecting this 
vein we have an easy access to the entire 
pelvic venus plexus. As previously re- 
corded! materials so injected could be fol- 
lowed around the walls of the pelvis along 
this rich plexus of veins. If a thick injection 
mass was used, one that encountered re- 
sistance in the smaller vessels, the material 
tended to flow up into the inferior vena 
cava; however, if a thin, watery mass was 
used the material did not reach the vena 
cava, but spread along the vertebral vein 
plexus. This plexus for the most part lies 
at a lower hydrostatic level than that of the 
inferior vena cava, when the cadaver is in 
the dorsal recumbent posture. These injec- 
tions indicated the possibility of the spread 
along these vessels but did not demonstrate 
what might happen in the living. In order 
to study this point similar injections were 
made in living monkeys. The simple in- 
jection of roentgen opaque material did not 
cause a filling of the vertebral vein plexus, 
rather the material ascended the inferior 
vena cava. However, when a tight binder 
was placed around the abdomen of the 
monkeys and the injections repeated the 
material now was blocked in its course 
along the inferior vena cava and, instead, 
ascended the vertebral vein plexus. Here 
in a living animal we have an example of 
flow from the prostatic vein plexus into the 
vertebral vein plexus, giving us a pattern 
similar to the pattern of spread of carci- 
noma of the prostate. This vertebral vein 
plexus with its tributaries and extension 
forms a large venous lake or reservoir. This 
is connected with the veins of the thoraco- 
abdominal cavity at each vertebral level. 
The thoraco-abdominal cavity can be 
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thought of as being drained by the inferior 
vena cava and by the azygos vein system. 
These course within the cavity to enter the 
heart. At every body segment there are 
communications with the vertebral vein 
plexus. This vertebral vein plexus, pro- 
tected as it is in the bodies of the vertebra 
in the deep back muscles and in the spinal 
canal, does not come under the pressure 
changes of the body cavity as do the vena 
cava and the azygos veins. Therefore with 
each compression of the thoraco-abdominal 
wall, these many connections are able to 
by-pass venous blood outside of these cavi- 
ties into this large plexiform venous bed. 
It is only by realizing the physiologic use 
of this plexus that we can justify the per- 
sistence into large adult form of the 
embryonic type of vessels which we find 
here. This is characteristically an em- 
bryonic plexiform network of vessel. Since 
all veins, and especially veins part of a 
large vascular bed, are low-pressure sys- 
tems, we can appreciate that the flow of 
blood in this network need never be con- 
stant in its direction. The flow may be to or 
from the cavities and it may be up or down 
the spine, depending upon muscle action, 
the force of gravity, and other factors. 
Once carcinomatous material has gained 
access into the lumen of these vessels it is 
easy to understand how the material can 
be transmitted to produce metastases in the 
vertebral column, in the girdles, even in the 
skull, without the lungs themselves being 
involved. Without the explanation afforded 
by the vertebral vein system various ideas 
have been advanced to explain the “‘para- 
doxical” metastases. The open foramen 
ovale, allowing metastases to come in by 
way of the venous system and to transfer to 
the left side of the heart to be distributed 
by the arteries without the involvement of 
the lung field, has been proposed. Careful 
observers have found lung metastases in a 
very high proportion of the autopsy cases 
studied by them. The inference is that if 
one were able to make a complete study of 
the lung one would invariably find meta 
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static lesions in the lung. The idea of 
differential filters has been proposed, that is 
to say, that the lung has a capillary bed of 
such a character that metastatic cells can 
pass and that they can be stopped in a 
finer filtering bed of capillaries in some 
other tissue. The idea of the susceptibility 
of tissue and the predilection of the cells for 
such tissue has also been widely empha- 
sized. It should be remembered that when 
as high as 40 per cent of metastases are 
“paradoxical” there must be a more regular 
method of distribution. It 1s believed that 
the concept of the vertebral vein system 
which parallels the pulmonary and caval 
systems offers the logical answer. Finding 
metastases in the lung does not mean that 
they have arrived there directly from the 
primary growth. The lung metastases may 
reach the lung from a metastasis already 
established elsewhere in the body. It is in- 
triguing to apply this concept of the verte- 
bral vein system to other tissues and to 
other locations. We endeavored to study 
the type of spread possible from the female 
breast by injecting small venules in the 
vicinity of the areola mammae. Here we 
found two types of distribution for which 
we were not prepared. We had not expected 
that the capillary venous plexus of the skin 
would carry so much material as we found. 
In one instance it was possible to inject 30 
cc. of roentgen opaque material into the 
breast before this material appeared in the 
larger veins. The material spread in the 
subpapillary venous plexus even to the op- 
posite breast. This amount, 30 cc., was 
unusually large, however a suffusion of the 
skin was routinely seen. From here the in- 
jected material drained into larger veins 
and made its way to vessels of the axillary 
fossa, to the veins of the clavicle, to the 
veins of the vertebrae, the veins of the head 
of the humerus, the veins of the vertebral 
column and even to the large venous si- 
nuses of the skull. In other words, we were 
again injecting this same vertebral vein 
plexus. Since we were near the cranial end 
the distribution into the vessels of the head 


can be understood. We also found that the 
material spread along the vasa vasorum of 
the upper extremities. The material could 
almost routinely be followed as far as the 
elbow. In our injection of the prostatic vein 
we found the material sometimes going 
along the vasa vasorum as far as the knee. 
Apparently distal to the elbow either the 
resistance becomes so high or the lumen so 
small that injection is difficult. This causes 
one to wonder whether the failure of metas- 
tases to be found in great numbers below 
the knee or below the elbow is due to 
temperature, as has been suggested, or 
due to the lack of ability of material to 
be propelled along the veins past that 
point. 

This injection of the subpapillary veins 
raised the question whether the permeation 
theory of Handley should be reconsidered. 
Might permeation be by vein rather than 
lymphatic? It seems to us that with the 
absence of valves the venous system is 
much more likely to be involved in the 
spread. Through the courtesy of colleagues 
I have had the opportunity to examine 
some microscopic sections in which the 
veins are packed with metastatic cells. It 
is true that the lymphatics have contained 
cells but by far the greatest number of cells 
seem to be in the veins. 

It is suggested that this vertebral vein 
system, considered as a system rather than 
as a plexus of the vertebral column in the 
strict sense, provides a series of passage- 
ways by which solitary malignant emboli 
can be deposited in remote parts. The 
many changes in pressure and direction of 
flow in this system makes this possible. It 
is further believed that particularly in the 
subpapillary venous plexus we have a net- 
work which provides for the dissemination 
such as one sees in carcinoma en cuirasse. 
Much of our so-called knowledge of the 


_ spread of metastases rests upon assump- 


tions. The experience is indeed unusual for 
an embolus to be seen in the process of 
being liberated, and carried away by the 
blood stream. Meyer-Wildisen has recently 
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reported such an experience during the 
course of a surgical operation. 

In summary, the elementary diagram of 
arteries, capillaries, and veins, with the 
union of a lymphatic network on the ven- 
ous side, is not wholly competent to repre- 
sent the relationships of the blood vascular 
system. In addition to the systems, such as 
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the caval, the portal, and the pulmonary, 
we have another, venous network, serving 
in part as a venous lake, in part as a by-pass 
around the cavities, the vertebral 
system. This system can act as a carrier of 
metastatic material and may be the solu- 
tion to many of the so-called paradoxes of 
spread. 
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TUBERCULOSIS OF THE GREATER TROCHANTER 
AND ITS BURSA* 


By MARK S. DONOVAN, M.D., and MERRILL C. SOSMAN, M.D. 


BOSTON, MASSACHUSETTS 


«CUBDELTOID” or “subacromial”’ 
bursitis is a fairly common affliction, 
almost invariably nonspecific in etiology 
and degenerative in character. By contrast, 
bursitis lateral to the greater trochanter is 
rare and is frequently due to tuberculosis. 
Furthermore it is usually secondary to 
tuberculosis of the greater trochanter. 

The earliest reference to inflammatory 
lesions of the trochanteric bursa which we 
could find is the report of 3 cases by Teale’ 
in 1870. He made no mention of an etiologic 
agent nor did he describe any underlying 
disease in the trochanter. Much of the sub- 
sequent literature on this subject consists 
of brief reports of cases, although the im- 
portance of tuberculosis in the etiology has 
been appreciated at least since 1907. 

Meyerding and Mroz‘ presented a com- 
prehensive review of trochanteric tubercu- 
losis in 1933, reporting Ig verified cases. 
Several authors have emphasized the fact 
that the greater trochanter develops as an 
epiphysis and therefore its cancellous bone 
is as susceptible to tuberculosis as the 
femoral head or other epiphyses. 


CLINICAL FEATURES 

Table 1 is a summary of § verified cases 
of tuberculosis of the greater trochanter 
and its bursa. All were treated by excision 
of the infected tissues. 

This affection may be seen at any age 
but symptoms usually begin during adoles- 
cence or early adult life. One of the young- 
est patients reported was Hauser’s? in 
which the onset was at the age of five. 
Either sex may be affected although all of 
our patients happened to be males. Occupa- 
tion seems to be of no importance in the 
etiology. Some patients give a history of a 
bruise over the trochanter preceding the 
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appearance of symptoms but it is possible 
that the injury directs attention to an 
already diseased bone. 

All of the patients had symptoms for at 
least one year before operation, indicating 
a chronic, slowly progressive lesion. In 2 
cases there was a history of a previous 
attempt at surgical removal of the infection. 

An important point is the presence of 
tuberculosis in an active, inactive, or 
healed form in another part of the body. 
This was true in all of our cases. A dis- 
charging sinus about the hip was present in 
4 patients. This may appear spontaneously 
or persist after an operation. Case v was the 
only one with bone tuberculosis at some 
other site and in this patient the old Pott’s 
disease was clinically healed. 

In some cases the disease is limited to the 
trochanteric bursa, the bone itself being 
uninvolved. This was true in 2 of the Ig 
cases reported by Meyerding and Mroz and 
in Case 111 above. This latter patient, how- 
ever, returned four years after his original 
operation with tuberculous osteomyelitis of 
the trochanter. It is of little significance 
whether the infection begins in the bone or 
in the bursa because in treatment it is 
agreed that complete extirpation of all in- 
fected tissue is necessary to effect a cure. In 
addition, it is essential to provide proper 
postoperative carc in the form of prolonged 
immobilization in a plaster spica, adequate 
nourishment and, in short, all the general 
supportive measures customary in treating 
patients with tuberculosis of bone. 

There is a marked tendency to recurrence 
even in those who have had seemingly ade- 
quate treatment. It is difficult to eradicate 
the infection completely and if the patients 
are followed several years a fairly high 
percentage of recurrences will be found. 


Hospital, Boston. Presented before the New England Roentgen 
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ROENTGENOGRAPHIC FINDINGS 


The tuberculous focus in the greater 
trochanter may be of minimal size, involv- 
ing only the outermost part of it. For this 
reason the diagnosis may be missed in the 
heavy exposure which is used in conven- 
tional films of the pelvis or hip, as the 
trochanter and adjacent soft tissues are apt 
to be overexposed. When looking for an 
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sarily overexposed in order to show detail 
in the hip joint. “Pain in the hip” may 
mean pain over the hip and no doubt many 
cases of early trochanteric bursitis have 
been missed because this condition was not 
considered and not searched 
scribed above. 

The appearance on the roentgenogram is 
one of localized destruction of the cortex of 


for as de- 


TaBLe | 
Case Pati Se 4 Duration cf Tu h Result after 
Sex | shar ilsewhere in 
No. nent ge Symptoms Operation 
Sinus Body 
I Jos. C. M 48 33 yr. + “Glands” removed 
from neck at two 
years. Chest nega- 
tive Well 25 months later 
I G. D M 66 46 yr. + Chest: healed apical Abscess recurred 3 
tuberculosis years later 
III W. D. M 23 18 mo + Chest: healed apical) Developed tubercu 
tuberculosis lous osteomyelitis 4 
years after removal 
of tuberculous bursa 
Remained well 4 
years after second 
operation 
IV G. M. M 38 At least 2 yr. — All serous cavities Well 17 months later 
V Jno. C. M 42 13 mo. + Pott’s disease; bone 
graft operation at 
age of 24 Well 22 menths later 
Note: There were 2 unverified cases with similar clinical and roentgenographic features who were not 


treated, having been admitted for some other condition. 


inflammatory lesion in this region it is best 
to examine this part of the roentgenogram 
over a concentrated intense light. It is still 
better to use an exposure of about half the 
density of the average for the hip, compa- 
rable to the soft tissue technique employed 
in examining a shoulder for bursitis. In this 
way small calcium deposits in the tro- 
chanteric bursa and the earliest erosion of 
the cortex can be demonstrated. In one of 
our cases the minimal changes present in 
the bursa were overlooked on the initial 
examination because this area was neces- 


the greater trochanter, usually the upper 
lateral portion, with “atrophy”’ (decalcifi 
cation) of the adjacent bone. Reactive bone 
or involucrum is not found unless there has 
been either an operation with disturbance 
of the periosteum or a secondary infection 
in a draining sinus. The concomitant bur 
sitis is manifested by swelling of the soft 
tissues over the trochanter and amorphous 
calcium depositions just lateral to it. This 
calcification is usually in caseous material 
and not sequestration. 

Figure 2 is an unusual appearance in that 
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a bony mass has formed in the soft tissues 
but the characteristic ragged destruction of 
the outer part of the trochanter is present. 
This patient had had recurring sinuses 
about the hip for over forty years. 
Differentiation from an acute infection 
of the trochanter and from tumors is sel- 
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inations of these tissues showed only 
chronic inflammation with no evidence of 
tuberculosis. One patient did not return for 
follow-up and could not be traced. The 
other was entirely well when seen two years 
later. To summarize, in our 7 cases of 
trochanteric bursitis in which a _histo- 


Fic. 1. Case 1. Roentgenograms of the left hip, 4, on September 27, 1938, and, B, on November 13, 1940. 


The first roentgenogram shows a ragged irregular cortex on the greater trochanter, some loss of bone in 
this area, and faint, amorphous, streaky calcification in the soft tissues lateral to the trochanter. The 
second roentgenogram shows sharper cleaner detail in the bone, a denser cortex over the trochanter and 


disappearance of the calcified masses in the soft tissues. 


dom difficult. Simple bursitis may involve 
the trochanteric bursa giving symptoms 
and roentgenographic findings similar to 
subdeltoid bursitis. In our records there are 
only 2 such cases confirmed by operation. 
The patients had symptoms for two and 
four months respectively, there was no 
sinus tract and the cortex of the trochanter 
was intact. Both cases showed calcification 
in the bursa. At operation the bursa, and 
in one case some of the underlying bone as 
well, were excised. The microscopic exam- 


pathologic diagnosis was made, 5 were 
tuberculous. 

We have also observed 2 other patients 
who apparently had a nonspecific bursitis 
over the trochanter. Their symptoms were 
promptly relieved by physiotherapy al- 
though a calcified, tender bursa was present 
in both instances. The evidence for tuber- 
culosis in such cases would be a failure to 
respond to conservative treatment, the 
presence of a sinus tract in the hip, or some 
destruction in the cortex of the trochanter. 
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CASE REPORTS 

Case 1 (No. 102655). Jos. C., aged forty- 
eight, salesman, admitted September 27, 1938. 
Some enlarged “glands” had been removed 
from his neck at the age of two. When he was 
fifteen his left hip was operated on, with a 
diagnosis of tuberculosis. At various times 
thereafter he noticed stiffness and pain about 


Case 
November 21, 1933, showing marked involucrum 
growing upward from the partly destroyed greater 
trochanter. This type of involucrum is unusual and 
is probably due to secondary infection. 


Fic. 2. Roentgenogram of the right hip 


the left hip. On admission he complained of 
pain in the left hip and a sinus which had been 
discharging seropurulent material for six 
months. 

Roentgen examination on October 3, 
(Fig. 1), showed an irregular operative defect in 
the outer portion of the greater trochanter with 
calcification in the soft tissues. The chest 
roentgenogram was essentially normal. Blood 
Hinton and Wassermann tests were negative. 

At operation the bone was curetted and the 
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infected soft tissue excised. The pathological 
report was tuberculosis. 

He was re-examined in 1940, 
because of a suspected injury to the same hip 
following an automobile accident. There was 
no bone injury and no recurrence of the bone 
tuberculosis. His wound had healed, motion 
was normal and he was on his feet all day 
without discomfort. 


November 


Case 11 (No. 80128). G. D., aged sixty-six, 
salesman, admitted November 27, 1933, with 
the history of recurrent sinuses and pain about 
the right hip since the age of twenty. A cold 
had been present the greater 
trochanter for two years prior to admission. 
A roentgenogram (Fig. 2) showed partial de- 
struction of the greater trochanter with irregu- 
lar areas of new bone formation and a large soft 
tissue swelling. There were several small calci- 
fied lesions in the lung apices and a plaque of 
calcification in the left pleural cavity. 

On the day of admission the abscess was 
drained. The infected bone and soft tissue were 
excised two weeks later. The microscopic diag- 
nosis was tuberculosis. In October, 1937, the 
patient reported by letter that after his opera- 
tion he had been well until the previous July, 
i.e., three and one-half years, when the abscess 
over the trochanter had recurred 
opened at another hospital. 


abscess over 


and was 

Case 111 (No. 40544). W. D., aged twenty- 
three, porter, admitted January 25, 1926, with 
a history of a cold abscess over the outer right 
thigh for eighteen months. This had _ been 
opened two months previously by his family 
doctor but the wound failed to heal and he 
developed chills and fever. 

A roentgenogram of the upper right femur 
showed nothing abnormal (Fig. 3). A chest 
roentgenogram showed fibrotic lesions in both 
apices. Blood Hinton and Wassermann tests 
were negative. The sinus tract over the greater 
trochanter was curetted and since a diagnosis 
of tuberculosis was not returned on the tissue 
the patient was discharged. Two months later 
he was re-admitted because of a persistent sinus 
in the wound and a return of chills and fever. 
Injection of the sinus with opaque material at 
the time of the second roentgen examination 
showed it to end in a cavity behind the greater 
trochanter. A film of the pelvis showed no evi- 
dence of bone disease. On April 16, 1926, the 
sinus tract and the abscess cavity were excised. 
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Fic. 3. Case 111. Roentgenograms of the right hip (prints reversed) on January 21, 1926, 4, and May 1, 1930, 
B. The first roentgenogram shows no evidence of disease in the greater trochanter. The second roentgeno- 
gram shows an irregular cavity in the greater trochanter with ragged atrophic edges and no bone reaction 


or involucrum. 


The microscopic diagnosis was tuberculous 
bursitis. 

Two years later the patient reported by letter 
that his wound had healed promptly and he 
had no complaints. He was working as a book- 
keeper. 

In May, 1930, he returned because of pain 
over the same (right) trochanter. Films made 
at this time showed destruction of the outer 
part of the trochanter (Fig. 3). A week later the 
infected bone and soft tissue over it were ex- 
cised, the surgeon stating that he suspected a 
sarcoma after the area was exposed. The micro- 
SCOpic diagnosis was tuberculous osteomyelitis. 
The patient convalesced at a sanatorium for 
several months, then returned to work with his 
wound healed. 

Four years later he returned to the out- 
patient department saying that his fourteen 
month old baby had died of tuberculous menin- 
gitis at another hospital. He had been asked to 
have his chest examined. At this time the right 
hip was well except for slight muscular atrophy 


and there were no abnormal physical signs in 
the chest. He was directed to the roentgen de- 
partment for a film of the chest but he dis- 
appeared and has not since been traced. 


Case iv (No. 74552). G. M., aged thirty- 
eight, laborer. Beginning in 1931 he had been 
under observation in several sanatoria for bi- 
lateral pleural effusion. At one time a lesion had 
been found in the right hip by roentgen exami- 
nation but it was not treated. He had also had 
a diagnosis of tuberculous peritonitis. In No- 
vember, 1932, he developed a pericardial effu- 
sion and was under observation in this hospital, 
being subsequently followed in the out-patient 
department. After several months the effusion 
disappeared. 

In 1936 he developed a penile chancre and 
was treated for syphilis for the next eighteen 
months. At about this time he began to show 
signs of cardiac embarrassment, with various 
tests and examinations indicating a constrictive 
pericarditis. Finally he came to a point where a 
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pericardectomy was considered necessary and 
this was done in March, 1938, the microscopic 
diagnosis being tuberculous pericarditis. This 
operation resulted in a marked improvement in 
cardiac function. 


Fic. 4. Case 1v. A roentgenogram of the right hip 
showing irregular destruction of the lateral margin 
of the greater trochanter. There is no involucrum 
or sequestration. The hip joint is normal as in all 
of the other cases. 


He was re-admitted in January, 1939, be- 
cause of severe pain in the right hip for six 
weeks. Roentgenograms showed a destructive 
lesion of the greater trochanter (Fig. 4). Some 
outside films dated six months earlier showed 
essentially the same findings, these having been 
taken because of exacerbation of his old pain 
in the hip. Blood Hinton and Wassermann 
tests were negative. 

After excision of all infected tissues the 
wound healed by primary intention. The micro- 
scopic diagnosis was tuberculous osteomyelitis. 
When he returned for follow-up in May, 1940, 
he was symptom free and the only abnormal 
finding was about 25 per cent limitation of 
external rotation. 


Case v (No. 91321). John C., aged forty-two, 
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laborer. This’patient had a bone graft operation 
for Pott’s disease of the thoracic spine in 1918. 
He was admitted here June 4, 1936, because of 
pain in the left hip for thirteen months. During 
the year before entry the “hip” had been ex- 
plored at another hospital and a persistent 
sinus had formed in the wound. 

The roentgenogram showed an operative de- 
fect in the outer part of the greater trochanter. 
which had a ragged edge, and some calcification 
in the adjacent soft tissues. Blood Hinton and 
Wassermann tests were negative. After excision 


of all infected tissues, including more of the 
trochanter, a microscopic diagnosis of tubercu- 


Fic. 5. Case v. A roentgenogram of the left hip show 
ing characteristic irregular erosion and destruction 
of the superior lateral portion of the greater 
trochanter with faint areas of calcification in the 
soft tissues above the defect. ; 


losis was returned. The patient was discharged 
to a sanatorium where he remained until April, 
1938. Up to that time, twenty-two months 
after operation, the hip had remained well. He 
could not be traced thereafter. 


| 
3 
/ 
“hy 
j 
+ 


Voi. 48, No. 6 


SUMMARY AND CONCLUSIONS 


1. Five cases are presented of tuber 
culosis of the greater trochanter and the 
adjacent bursa, verified by operation and 
histopathologic examination. Trochanteric 
bursitis is tuberculous in a considerable 
proportion of cases. 

2. Evidence of tuberculosis was found in 
another part of the body in all of the cases. 

<, The characteristic features of tuber 
culosis of the trochanter are a chronic de 
structive lesion beginning in the upper 
outer part of the trochanter with formation 
of a cold abscess and later a sinus. It fre- 
quently recurs after apparent cure by surg- 
cal extirpation. 

4. In the early stages a light roentgen 
exposure may be necessary to demonstrate 
the erosion of the normally thin cortex and 
the faint calcium deposits in the adjacent 
bursa. 


Tuberculosis of the Greater 


Trochanter and Its Bursa 
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RENAL OSTEITIS 


By M. L. SUSSMAN, M.D., and M. H. POPPEL, M.D. 


Department of Radiology, The Mount Sinai Hospital 
NEW YORK, NEW YORK 


T IS the purpose of this paper to describe 

and illustrate the osseous and other 
changes which may be found associated 
with chronic renal insufficiency. 


PATHOGENESIS 

In patients with renal insufficiency in 
whom there is retention of non-protein 
nitrogen there is almost always retention of 
phosphorus with elevation of the serum 
phosphorus. Such persons at postmortem 
have enlargement of all four parathyroid 
glands." In the opinion of Albright?: 

The sequence of events is as follows—(a) 
renal insufficiency, (b) phosphate retention, (c) 
tendency towards a low level of serum calcium, 
(d) hyperplasia of the parathyroid glands to 
meet this tendency. In rare instances in which 
the condition is of long duration, it may be 
accompanied by osteitis fibrosa generalisata 
and may be confused with primary hyperpara- 
thyroidism. 

Albright further states: 

Under normal conditions there is a constant 
metaplasia of bone. There are trabecular sur- 
faces where bone is being laid down and sur- 
faces where bone is being absorbed. When the 
patient is in a positive calcium balance, the 
former process outweighs the latter, and vice 
versa when the patient is in a negative calcium 
balance. A decrease in bone tissue may result 
from increased absorption or from decreased 
formation of bone. The bone disease associated 
with hyperparathyroidism belongs in the former 
category. 

McLean? believes that demineralization 
results primarily from a continuous direct 
influence of the parathyroid hormone on 
the interchange of calcium between plasma 
and bone. This results in an increased 
mobilization of bone minerals, producing 
resorption of bone. 

Ginzler and Jaffe’ believe that the 
osseous changes result from the chronic 
acidosis due to the renal damage and 
specifically, that demineralization of the 


skeleton follows the forced excretion of 
fixed base which is necessary to eliminate 
the acid end products of metabolism. 

The probable mechanism whereby sec- 
ondary hyperparathyroidism may be re- 
sponsible for some of the changes other 
than the osseous ones, such as the soft 
tissue calcifications and the advanced 
arteriosclerosis, is suggested by an analy 
sis of the experimental work done in the 
treatment of parathyroid insufficiency us- 
ing the acyrvated sterols. These substances, 
like the parathyroid hormone, owe their 
usefulness in the treatment of parathyroid 
insufficiency primarily to their ability to 
control the mobilization of calcium salts 
from the bones and thereby regulate the 
concentration of the calcium ion in the 
blood. The toxic effect obtained by over 
dosing with sterols is hypercalcemia and 
pathologic calcifications in the soft tissue. 

Albright? has shown that calciferol, 
dihydrotachysterol and solution of para 
thyroid in ascending order lead to similar 
changes; that is, increase in the excretion of 
phosphates by the kidneys, which permits 
a rise in serum calcium with a concomitant 
fall in serum phosphate, while both calcium 
and phosphorus are being added to the 
blood by liberation of these minerals from 
the bones. 

In experimental tetany in dogs, resulting 
from a deprivation of parathyroid tissue, 
the action of parathyroid hormone could be 
completely substituted for by the calcemic 
principle.” This was later confirmed in man. ' 

Extensive metastatic calcifications and 
soft tissue calcifications in man followed 
intoxicating doses of viosterol and similar 
sterols.0" 

Calcification of the aorta in dogs followed 
long continued administration of subtoxic 
doses of activated sterols, and regressive 
lesions in arterioles leading to cell necrosis 
followed overdosing with calcifercl.® 
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PATHOLOGICAL CHANGES 
(1) In the non-protracted cases: Grossly, 
the bones may not be altered. Microscopic- 
ally, there is great osteoclastic activity and 
lacunar resorption of the bony lamellae, 
with fibrosis. (2) In protracted cases the 
bones may be grossly altered. This is due 
to the rebuilding of the spongiosa, which 
is now close-meshed. The trabeculae are 
thickened and distorted, producing osteo- 
sclerosis which develops slowly through the 
accretion of new bone. Little fibrosis is now 
seen. 
ROENTGEN CHANGES 
I. Osseous Changes: 
A. Before epiphyseal closure 
Group 1—The typical changes oc 
cur in the extremities of the diaphyses 
of the long bones, especially in the 
distal ends of the radii and ulnae, 
where the metaphyses are thickened, 
cupped, with irregular and fluffy mar 
gins. The epiphyseal periphery is well 
defined. Later, the metacarpal and 
phalangeal metaphyses reveal similar 
appearances. Following — normal 
stresses and strains the epiphyses may 
be displaced. The skull shows very 
little change. 


Group 2—This group is associated 


with a much more severe type of 


renal damage. The bones show general 
osteoporosis and an obliteration of all 


compact tissue. The cortical bone of 


phalanges and metacarpals appears 
more rarefied than the cancellous 
bone, which reveals a closer reticula 
tion than normal. The ends of the 
diaphyses are deeply cupped, the 
cupped extremity having a ground 
glass structureless appearance. The 
skull is thickened and shows granular 
decalcification. 

B. After epiphyseal closure 
1. Generalized decalcification. 
2. Cortical thinning and disintegra- 
tion, especially in the phalanges and 
long bones. 
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3. Osteosclerosis. This may be seen 
in the more protracted cases and may 
appear as dense sclerosis of a single 
vertebra.* In our experience, this 
type of lesion is associated with rela- 
tively little generalized decalcifica- 
tion, and usually is limited to one or 
two bones. 


Il. Other Changes: 

1. Arteriosclerosis and calcinosis of the 
heart. 

2. Calcific deposits in the dense soft 
tissue about the joints. 

3. Calcifications in the subcutaneous 
tissues. 

4. Calcifications at the junctions of the 
ribs and costal cartilages. 


CASE REPORTS 


Case 1. L.U. (Admission No. 47656), female, 
single, aged eighteen. Admitted complaining of 
swelling of the eyelids, hard lumps beneath the 
skin, nocturia, night sweats, and a low grade of 
fever. 

Previous History. Scarlet fever at age of three. 

Physical Examination. Revealed thickening 
and tortuosity of the peripheral arteries and 
many small, hard, tender subcutaneous plaques. 

Laboratory Data. 

Urine—clear, alkaline, specific gravity 1.012, 
a trace to 2+ albumin, few white blood cells 
and an occasional hyalin cast. 

Blood chemistry—urea nitrogen 120 mg.; 


calcium 10.4 mg.; phosphorus 8—10.§ mg.; total 
protein 5.8 mg.; albumin 3.2 mg.; globulin 3.6 
mg.; creatinine 8.7 mg.; uric acid 9.7 mg.; 
cholesterol 180 mg. per 100 cc. serum; phos- 
phatase 19.8 King-Armstrong units. 

Biopsy of the skin and subcutaneous tissue 
showed areas of calcium deposition, such as 
seen in calcinosis. 

Roentgen Examination. This revealed marked 
generalized decalcification of all the bones. The 
normal trabecular structure was replaced by a 
disorganized architecture and each of the 
trabeculae was coarsened and beaded as a result 
of secondary sclerosis. The skull showed thick- 
ening and granular decalcification in the vault 
and base. The ribs showed mottled decalcifica- 
tion—particularly near the costochondral junc- 
tions. There was marked soft tissue calcification 
and marked arteriosclerosis (Fig. 1 and 2). 
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Autopsy Revealed: (1) chronic glomerulone- 
phritis; (2) marked arteriosclerosis and calcino- 
sis of the heart, involving the myocardium, the 
mitral and aortic valves; (3) marked enlarge- 
ment of the parathyroids—the upper right 
measuring 15 by 20 by 4 mm., the upper left 
measuring 30 by 20 by 18 mm., the lower right 
measuring 18 by 15 by 10 mm., and the lower 


Fic. 1 


Fic. 1 and 2. Case 1. Marked generalized decalcification of all the bones. Bony architecture di 
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left measuring 12 by 9 by 3 mm.; (4) marked 


calcinosis involving the skin and subcutaneous 
tissues; (5) osteoporosis. 


disorganized 


Trabeculae coarsened and beaded. Skull thickened and shows granular decalcification. Ribs show mottled 
decalcification. Marked soft tissue calcifications. Marked arteriosclerosis. 
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Microscopic Examination. 

Parathyroid glands—The predominant cell 
element was the chief or principal cell. The 
oxyphilic cells were also conspicuous. Only 
rarely, however, was there a water clear or 
transitional cell. The parenchyma was irregu- 
larly subdivided by connective tissue septa. 
Fat cells were entirely absent. 

Kidneys—The_ kidneys showed marked 
chronic glomerulonephritis with marked depo- 
sition of calcium salts within the stroma sur- 
rounding the convoluted tubules. There were 
also calcified deposits within the tubular lumens 
and in the glomeruli. 


Bones (spine)—There was bone destruction 


and bone formation, with a marked amount of 


fibrous tissue. There were no cystic areas. 


Conclusion. This case is a striking ex- 
ample of secondary hyperparathyroidism 
and calcium metastasis in a patient with 
chronic glomerulonephritis having mark- 
edly atrophic kidneys. 

Case 11. P.M. (Admission No. 47183), male, 
aged twenty-one. Admitted complaining of pain 
and swelling of the fingers, left elbow and other 
joints. 


Past History. Chronic glomerulonephritis of 


several years’ duration. 
Physical examination revealed ulcerated 
wounds of several fingers and the left elbow, 
through which chalky material was extruded. 
Laboratory Data: 
Urine—-2-3+ albumin; Esbach, 3 grams per 
liter; red and white blood cells present con- 
sistently. 


ria. 3 
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Blood chemistry—urea nitrogen 85 mg.; uric 
acid 12.1 mg.; cholesterol 390 mg.; albumin 
4.4 mg.; globulin 1.17 mg.; calcium 10 mg.; 
phosphorus 8.5 mg. per 100 cc. serum; phospha- 
tase 9 King-Armstrong units. 

Biopsy of a nodule on the left elbow showed 
foci of calcification with epithelioid and, foreign 
body giant cell reaction. 

Roentgen examination revealed extensive cal- 
cification of the right shoulder, having the ap- 
pearance of synovial osteochondromatosis; soft 
tissue calcifications in the hands and feet; 
calcification of the arteries; decalcification of 
the dorsolumbar spine producing a glassy ap- 
pearance heightened by an apparent appearance 


Fic. 4 


Fic. 3 and 4. Case 11. Extensive calcification of the right shoulder, having the appearance of synovial osteo- 
chondromatosis. Soft tissue calcifications in the hands and feet. Arteriosclerosis. 
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Fic. § and 6. Case mm, 
Vertebral bodies show 
a general tendency to 
wards decalcification, 
especially in the cen 
tral portions, with ay 
parent increased den 
sity of the juxta-ar 
ticular portions. Long 
bones at the wrists 
show metaphyseal de 
formity with irregular 
decalcification. Calci 
fication of the junction 
of the bodies and car 
tilaginous portions of 
the ribs. Arteriosclero 
sis and calcification of 
the subcutaneous tis 


sue. 


Fic. 5 


of increased density in the juxta-articular por 
tions of the vertebrae; decalcification of the 


skull with linear calcifications near the circl 
of Willis (Fig. 3 and 4). 


Case 11. L.P. (Admission No. 411006 re 
male, aged fourteen. Admitted complaining of 
increased dyspnea, weakness, difficulty in walk- 
ing for ten months. 

Past History. There has been a moderate 
degree of polyuria and polydipsia since an at- 
tack of pyelitis in infancy. 

Laboratory Data: 

Urine—3+ albumin; fixation of the specific 
gravity at 1.008 to 1.010; granular casts pres 
ent; phenolsulphonphthalein test showed less 
than § per cent excretion in two hours 

Blood chemistry—urea nitrogen 125-1 
mg.; calcium 1.7-12 mg.; phosphorus 6.7 
mg.; creatinine 16 mg.; uric acid 12 mg. per 
100 cc. serum; phosphatase 11-13 King-Arm 
strong units. 

Roentgen Examination. Vertebral bodies 
showed general tendency towards decalcifica 
tion, especially in the central portions, with 
apparent increased density of the juxta-articu 
lar portions. Long bones showed metaphyseal 
deformity, with irregular decalcification. Cal 
Fic. 6 cification of the junction of the bodies and 
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cartilaginous portions of the ribs. Calcification 
of the arteries. Calcification of the subcutaneous 
tissues (Fig. § and 6). 


Case iv. M.B. (Admission No. 307502), fe- 
male, aged 

Past History. Inability to walk since the age 
of two, weakness. 

Laboratory Data: 

Urine—1-2+ albumin; specific gravity 1.006 
to 1.010; few casts and white blood cells. 

Blood chemistry—urea nitrogen 188 mg.; 
calcium 9.3-10.4 mg.; phosphorus 7.8 per 100 
cc. serum. 

Roentgen examination revealed cupping of 
the diaphyseal ends of the long bones, especially 
in the wrists and ankles, but no involvement 
of the periphery of the epiphyses. Very slight 
generalized decalcification. 

Case v. H.S. (Admission No. 255513), fe- 
male, aged twelve. Admitted in uremia; history 
of pain and weakness in both legs. 

Past History. Pyelitis for the last eight years. 

Laboratory Data: 

Urine—specific gravity 1.003 to 1.010; small 
amount of albumin; occasional hyalin cast; 
phenolsulphonphthalein test revealed 1opercent 
excretion in two hours. 

Blood chemistry—urea nitrogen 112-146 mg.; 
calcium 9.8 mg.; phosphorus 6.7 mg. per 100 cc. 
serum. 

Blood pressure, 145/95. 

Roentgen examination revealed marked de- 
formity of the upper metaphyseal ends of both 
femora, with slipping of the capital epiphyses. 

Case vi. R.L. (Admission No. 470161), fe- 
male, aged forty-two. Was admitted in uremia. 

Past History. Patient had chronic pyelone- 
phritis for at least twelve years. 

Laboratory Data: 

Urine—specific gravity 1.008; few white 
blood cells and hyalin casts; phenolsulphon- 
phthalein test revealed 15 per cent excretion 1n 
two hours. 

Blood chemistry—urea nitrogen 71-117 mg.; 
calcium 10.9-11.6 mg.; phosphorus 6.3-6.8 
mg. per 100 cc. serum; phosphatase 42 King- 
Armstrong units. 

Roentgen examination revealed generalized 
thickening of the bones of the skull, with an 
irregular motheaten appearance, especially in 
the frontal bones. Spine revealed osteoporosis. 
The medullary structure of the long bones was 
disorganized and the cortices were motheaten. 

Exploration. On surgical exploration all four 
parathyroid glands were identified and found 


Renal Osteitis 731 


to be from one to three times normal size. No 
adenoma found. Two of the glands were re- 
moved and showed hyperplastic changes com- 
monly seen in chronic renal insufficiency, i.e., 
predominance of the chief and oxyphile cells 
with an occasional water clear cell. 


CONCLUSION 


The osseous and other changes which may 
be found associated with chronic renal in- 
sufficiency are described. 
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HURLER-PFAUNDLER SYNDROME (GARGOYLISM) 


REVIEW OF THE LITERATURE WITH REPORT 
OF AN ADDITIONAL CASE* 
By ROLFE M. HARVEY, M.D. 


PHILADELPHIA, 


HE Hurler-Pfaundler syndrome is a 
congenital condition characterized by 
multiple symmetrical skeletal deformities 
with a superimposed disturbance of lipoid 
metabolism. The characteristic clinical pic- 
ture is that of a kyphotic disproportionate 
dwarf with an abnormally large head, gro- 
tesque facies resembling the gargoyles on 
Notre Dame Cathedral, bilateral corneal 
opacities, hepatosplenomegaly, and marked 
mental retardation. 
LITERATURE 
The original cases of the complete syn- 
drome were presented in 1919 by Gertrud 
Hurler’® and for this reason her name and 
that of her associate Pfaundler, who again 
presented the same cases at a later date,” 
have been given to the syndrome. In the 
German literature the name dysostosis 
multiplex has also been used for the condi- 
tion. The English authors describe their 
cases under the title of gargoylism because 
of the peculiar facies. In the American 
literature Washington® has suggested the 
name lipochondrodystrophy as being more 
descriptive of the pathological conditions 
present. Since Hurler’s original report 35 
additional cases have been added to the 
literature. These, in addition to the case 
here reported, bring the total of published 
cases to 38. There have been many cases 
described which fail to include all the cardi- 
nal features outlined in the opening para- 
graph, although similar in many respects. 
After Hurler’s original description the next 
2 cases were reported by Jewesbury and 
Spence”? in 1921, and by Putnam and 
Pelkan”* in 1925. Jewesbury and Spence 
reported 2 cases of chondrodystrophy but 
only one possessed the additional features 
of gargoylism. The case of Putnam and 


* From the Roentgenological Department, Children’s Hospital, 
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Pelkan was the first reported in the Ameri- 
can literature. 

In i931 Ruggles*® presented 3 cases 
which he considered to be identical with the 
form of chondrodystrophy described earlier 
by Morquio.™ Two of these cases had cor- 
neal opacities and were doubtless cases of 
gargoylism. These were the first cases of the 
syndrome described in a roentgenological 
journal and the only cases up to the present 
date as far as can be determined. Helmholz 
and Harrington” reported 4 cases of the 
complete syndrome in 1931. They mention 
the existence of 2 additional cases which 
had been described to them by letter from a 
physician but about which sufficient data 
are not given to justify including them in 
the list of authentic cases. Binswanger and 
Ullrich® reported 2 cases in 1933 and called 
attention to the similarity of their cases to 
those described by Hurler. Tuthill® re- 
ported on the postmortem findings of one of 
Hurler’s original cases in 1934. Additional 
cases were also presented in 1934 by Poyn- 
ton, Lightwood and Flis”’ and by Sheldon.*! 
Cockayne’ presented a case in 1935 in a 
child with a positive Wassermann reaction. 
This is the only recorded case with positive 
serology. The same author* in 1936 pre- 
sented 2 more cases in which chondrodys- 
trophy and deafness occurred in brothers. 
However, no corneal changes were reported 
in these 2 cases and they are not included 
in the total of reported cases of gargoylism. 

Ellis" reported a case in 1936 at which 
time he noted that 20 cases of the complete 
syndrome had been recorded together with 
many similar cases lacking one or more of 
the salient features. In the same year Fllis, 
Sheldon and Capon™ reported 7 cases in 
detail, 3 of which had been previously re- 
ported. In their paper they summarized the 
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yreviously reported cases. Nordmann” re- 
corded the first 2 cases in the French litera- 
ture in 1937. Ashby, Stewart and Watkin! 
reported in 1937 the postmortem findings 
in the case originally described by Jewes- 
bury and Spence in 1921. They added a 
second case in which no mention was made 
of the corneas. Ten Bokkel Huinink® re- 
ported the first case in the Dutch literature, 
also in 1937 

Liebenam,” in 1938, reported gargoylism 
in a girl who had a normal twin sister. She 
also summarized completely most of the 
cases which had been reported up to that 
time. Cases were also presented in 1938 by 
Ellis,” Slot and Burgess,® Besdziek,’® Bind- 
schedler,‘ and Kressler and Aegerter.”! The 
latter authors also summarized the previ- 
ous literature on gargoylism. They pre 
sented an excellent discussion of the rela- 
tion of the syndrome to the other lip 
oidoses. Berliner? reported 3 additional 
cases in 1939 and suggested that gargoylism 
was a fifth member of the family of lipoi- 
doses. Engel reported 2 cases occurring in 
children born to a Chinese woman in 1939. 
He summarized the previous cases. Meyer 
and Okner™ added a case in the same year. 

CLINICAL APPEARANCE 

Clinically the patients present the pic- 
ture of a disproportionate dwarfism in 
which the head appears to sit on the shoul- 
ders of a short trunk, while the extremities, 
although shortened, are not as short pro- 
portionately as the trunk. 

The skull is invariably enlarged and has 
been described by various authors as oxy- 
cephalic, brachycephalic, hydrocephalic 
and scaphocephalic. The latter is by far the 
most common deformity. There is usually 
marked prominence of the frontal and tem- 
poral bones and a marked supraorbital 


ridge. The features are coarse, the bridge of 


the nose sunken, and the eyes set wide 
apart. The outstanding feature of the dis- 
ease is a bilateral milky clouding of the 
deeper corneal layers which, strangely 
enough, apparently does not cause a 
marked disturbance of vision. A_ thick, 
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fleshy tongue protrudes between half-open 
lips and the breathing is noisy and has a 
harsh “snoring” quality. The teeth are 
defective, small, sharp-pointed and widely 
spaced. The ears are low-set and lie some- 
what obliquely on the skull with the pinna 
directed toward the occiput. When seen in 
profile the face has a concave appearance 
due to the prominent frontal bones and 
sunken nasal bridge. 

There is an acutely angled kyphosis of 
the spine centered at the level of the twelfth 
dorsal or first lumbar vertebra. The extrem- 
ities are maintained, as a rule, in slight 
flexion, and joint motion is distinctly 
limited, especially in the shoulder and el- 
bow joints, and to a less marked degree in 
the finger joints. The hands are claw- 
shaped due to a fixed flexion deformity of 
the fingers. They are fat and puffy and the 
fingers have been described as “sausage- 
shaped.” The fifth finger commonly shows 
some radial deviation. Hip motion is 
limited and a peculiar waddling gait is 
noted in the cases which have advanced 
sufficiently physically to attempt walking. 
Genu valgum is a constant finding. 

The clavicles are enlarged and promi- 
nent. The sternum exhibits various degrees 
of pectus excavatum and carinatum. The 
abdomen is much enlarged and pendulous. 
Umbilical and inguinal herniae are invari- 
ably present. The musculature is poor and 
flabby. Enlargement of the liver and spleen 
is so common as to be considered an essen- 
tial part of the syndrome. A fine lanugo is 
usually present over the back and shoul- 
ders. 

Mental retardation is also a cardinal fea- 
ture of the disease. This is most commonly 
exhibited in speech development. Few, if 
any, words are acquired by those afflicted 
and the speech is usually gutteral and un- 
intelligible. The patients are generally 
affable by nature. They are inclined to lie 
quietly in bed and appear apathetic to their 
surroundings. 

The cases recorded are’ divided almost 
equally between the sexes, there being 19 
boys and 16 girls. Ruggles did not mention 
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the sex of his cases. In 12 of the 37 cases 
siblings were affected. 


ROENTGENOLOGICAL APPEARANCE 


Skull. The circumference of the skull is 
always greater than normal. No constant 
variation in the thickness of the cranial 
bones has been noted. The scaphocephalic 
type of skull predominates. Prominence of 
the vascular markings in the frontal area 
is often present. The sella turcica is elon- 
gated and shallow. Many abnormalities of 
the clinoid processes have been described. 
Poor development of the frontal sinuses 
and mastoid cells has been reported. Prom- 
inence of the frontal bones with heavy 
supraorbital ridges and bossing of the 
squamous portions of the temporal bones 
are a common finding. 

Clavicles. The clavicles are frequently 
thicker than normal, especially at their 
sternal ends. 

Ribs. The ribs vary markedly in size and 
shape. The lower ribs present a broad “‘rib- 
bon-like” appearance and taper to a narrow 
stem at their vertebral ends. 

Spine. There is always a more or less 
sharply angled kyphosis centered at the 
twelfth dorsal or first lumbar vertebra. 
Most of the vertebral bodies have a rela- 
tively normal appearance but those at the 
site of the kyphosis are distinctly abnormal. 
The affected bodies are small and have a 
definite loss of substance in their upper an- 
terior portions. This gives the appearance 
of a hook-like projection from the anterior 
inferior borders of the bodies. The affected 
vertebrae also appear to be displaced pos- 
teriorly. 

Extremities. All the extremities show a 
marked growth disturbance, more promi- 
nent in the upper than in the lower extremi- 
ties. The heads of the humeri show medial 
tilting so as to lie almost at right angles to 
the shafts. They are irregular in shape and 
have a flattened angular appearance. The 
glenoid fossae are shallow and irregular. 
The radii and ulnae are short, thick and 
stubby in appearance. Their distal epi- 
physeal lines are rotated toward eaclf other. 
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They have a fragmented distorted appear- 
ance. The carpal bones show delayed 
ephiphyseal growth and are poorly devel- 
oped. Ossification is retarded. The metacar- 
pals and phalanges are broad, short and 
stubby, having coarse trabeculations. The 
proximal ends are pointed. The distal pha- 
langes are small and pointed. 

The hip joints show a marked coxa valga 
deformity with irregular poorly formed 
acetabula. Genu valgum is a constant find- 
ing. The changes in the carpals and meta- 
carpals are also present in the tarsals and 
metatarsals. 


ETIOLOGY 


The skeletal changes are a form of chon- 
drodystrophy and have been considered as 
due to a defect in the germ plasm. The 
mental retardation, corneal clouding, hepa- 
tosplenomegaly, and other non-skeletal 
deformities have been proved to be due to 
a disturbance in lipoid metabolism, related 
to the great group of lipoidoses which in- 
cludes Niemann-Pick’s disease, Gaucher’s 
disease, xanthomatosis and familial amau- 
rotic idiocy. The occurrence of 12 cases in 
siblings shows the strong familial tendency 
although no hereditary disposition has been 
noted. 

Recently Engel has offered the new and 
interesting theory that this syndrome is due 
to an inheritable deformity caused by blebs 
formed of cerebrospinal fluid which has 
escaped through the area membranacea 
anterior, a gap in the roof of the developing 
fourth ventricle. The increased pressure of 
these blebs on the growth buds produces 
the growth disturbance leading to the skele 
tal deformities. He explains the disturbance 
in lipoid metabolism as being due to pres 
sure of these same blebs on the hypophysis, 
which, together with the hypothalamus, is 
supposed to control lipoid metabolism. 
Engel also believes that this same theory 
explains many related syndromes such as 
Morquio’s, oxycephaly, acrocephalosyn- 
dactyly, pleonosteosis familiaris and even 
isolated deformities such as clubfoot. The 
theory is based largely on the experimental 
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work of Bagg and Little who irradiated the 
ovaries of mice and produced malformation 
of limbs and eye deformities. They then 
proved that the malformations were caused 
by blebs appearing in the subcutis of the 
affected limbs at an early embryonic stage. 
Other workers est iblished the fact that the 
blebs were formed of cerebrospinal fluid 
which had escaped through the gap in the 
developing fourth ventricle. This interest- 
ing theory will require further confirmation 
before it can be fully accepted. 


PATHOLOGY 


There have been only 4 postmortem ex- 
The 
first consisted of a histopathological report 
of the brain of Hurler’s original case and 
was reported by Tuthill® in 1934. He found 
a pronounced hydrocephalus with atrophy 
of the temporal lobes of the brain. Micro- 
scopic examination of the brain tissue 
showed granular deposition of a lipoid ma- 
terial in the ganglion cells. This finding was 
confirmed in all the brains examined. Ber- 
liner? found these same lipoid deposits in 
the liver, spleen, lymph nodes, anterior lobe 
of the pituitary gland and in the corneas. 
The deposits, according to him, were in the 
form of fine, curved rod-shaped granules. 
He was unable to determine their exact 
chemical nature but found that they did 
not correspond to the specific lipids that 
had been identified in the other lipoidoses. 
In all cases the brain was said to resemble 
that of familial amaurotic idiocy. The au 
topsies performed by Kressler and Aeger- 
ter" and by Stewart and Watkin’ 
confirmed this opinion. Histologic sections 
of the bone marrow showed slow irregular 
cartilaginous growth, indicating that this is 
the cause of the skeletal deformities. The 
enlargement of the sella turcica is not due 
to enlargement of the pituitary gland but 
to involvement of the basilar bones in the 
same chondrodystrophic process 
produces the skeletal deformities. 


aminations in the series of 37 cases. 
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DIAGNOSIS 


The diagnosis should not be difficult. The 
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combination of disproportionate dwarfism 
with the enlarged head, grotesque facies, 
corneal opacities, hepatosplenomegaly and 
mental retardation forms a clinical entity 
that should be confused with no other. In 
making a differential diagnosis all forms of 
dwarfism must be considered. Severe rick- 
ets will cause a disproportionate dwarfism 
but the deformities are more marked in the 
lower extremities where weight bearing 
occurs, the head is more squared and shows 
frontal bossing, the epiphyseal lines fuse 
late rather than early as in gargoylism, the 
joints are hyperflexible in rickets and 
finally there is no mental retardation or 
corneal clouding in rickets. 

The appearance of these patients is also 
suggestive of cretinism and this diagnosis 
has been made frequently in these patients 
when first seen. Thyroid therapy has been 
used in many cases without improvement. 
This is a differential point as is the absence 
of corneal opacities, hepatosplenomegaly 
and mental retardation in cretinism. In all 
cases in which postmortem examinations 
were made the thyroid gland appeared rela- 
tively normal. 

Syphilis is suggested as a possible diag- 
nosis by the protean nature of the symp- 
tomatology, but the bone changes are quite 
different and in one that of 
Cockayne,® was a positive Wassermann re- 
action obtained. 

Hypophyseal dwarfs have slender bones 
without deformity as well as underdevelop- 
ment of the genitalia and secondary sex 
characteristics, which are not present in 
gargoylism. 

The condition causing the greatest con- 
fusion is the chondrodystrophy bearing the 
name of Morquio.™ There are many cases 
presenting the gross appearance of gargoyl- 
ism and yet lacking one or more of the 
cardinal features of the syndrome such as 
the corneal clouding or the mental retarda- 
tion. These have been termed “formes 
fruste”’ and form an intermediate condition 
between gargoylism and Morquio’s disease. 
In differentiation Morquio’s cases showed 
no corneal clouding, no mental retardation 
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Fic. 1. Patient R. M., aged five and a half. Typical 
appearance of gargoylism. 


and no changes in the skull or facial bones. 
In his cases, also, the abnormalities were 
not noted until walking was attempted, 
while in gargoylism the child is often con- 
sidered peculiar at birth, at which time the 
enlarged skull is usually noted. The joints 
in Morquio’s disease are lax and motion is 
not restricted as in gargoylism. Most cases 
of the former condition have a coxa vara 
deformity in contrast to the valga de- 
formity of gargoylism. The changes in the 
long bones are practically identical in the 
two conditions. There is more involvement 
of the vertebrae in Morquio’s disease, most 
of the bodies being affected, while in gar- 
goylism only one or two bodies are involved 
in the chondrodystrophic process. 


TREATMENT AND PROGNOSIS 


There is no known cure for the disease. 
Placing the patients on frames and in plas- 
ter casts is of value in preventing the devel- 
opment of a marked kyphosis. Most of the 
cases have been given thyroid extract with- 
out any evidence of improvement. The 
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course of the disease is usually progressive 
although some cases have remained un- 
changed during long periods of observation. 
The oldest case that has been described was 
nineteen years of age and the two next 
oldest were each eighteen. The cases which 
have died had respiratory or cardiac com- 
plications. 


REPORT OF CASE 


The following case report is presented, 
with his kind permission from the private 
service of Dr. Joseph Stokes, Jr., at the 
Children’s Hospital, Philadelphia. The case 
was referred to him by Dr. Aldrich C. 
Crowe of Ocean City, New Jersey. 


R. M., male, aged five and a half, was ad- 
mitted May 8, 1940, for the purpose of obtain- 
ing a definite diagnosis. He was discharged 
unimproved three days later. 

Family History. Father and mother living 
and well. Patient is a first-born child. Has one 
sister aged three and normal in all respects. No 
history of dwarfism or similar defects. 

Past History. Birth weight 8 |b. 11 02z., full 
term, spontaneous delivery; a large head was 
noted at birth. Had a series of “sores” over 
knees at one year, disappeared on egg-free diet. 
He has always been overweight; has been below 
normal height since the age of two. Sat alone at 
six months, teethed at one year, walked at 
fourteen months and began to talk at one year. 


Fic. 2. Roentgenogram of skull demonstrating 
scaphocephaly and marked elongation of the sella 
turcica. 
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General intelligence definitely retarded. Gets 
along well with other children. Persistent 
enuresis since birth. Occasionally has involun- 
tary bowel movements. He was weaned from 
breast at two months; abundant vitamin in- 
take. Operations, left inguinal herniorrhaphy at 
the age of two. 

History of Present Iliness. Kyphosis of lumbar 
spine noted at six months. Followed soon by 
clouding of both corneas. Enlarged head and 
peculiar facies gradually made their appear- 
ance until skeletal deformities and mental re- 
tardation were plainly apparent. Patient has 
been admitted to various clinics throughout the 
country for diagnosis and treatment. 

Physical Examination. 
head, 224 inches; circumference of chest, 22} 
inches; circumference of abdomen, 23 inches: 
length of body, 38 inches. 

General Appearance. Enormous head, high 
forehead, large face, pug-nose, breathes through 
mouth, protruded tongue, coarse voice, thick 
lips, coarse features (see Fig. 1). 

Neck—short and thick. 


Eyes—corneas appear cloudy, pupils react 


to light, right pupil irregular, fundus examina- 
tion not possible due to corneal clouding. 
pinna large and thick. 

negative except for sunken bridge. 


Ears 
Nx se 


Fic. 3. Roentgenogram of upper extremities. Marked 
disturbance of growth and delayed epiphyseal de- 
velopment are apparent, 
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Fic. 4. Roentgenogram of lower extremities, showing 
typical genu valgum deformity. 


Mouth—mouth breather, protruded tongue, 
high palate. 
Chest—moderate beading at costochondral 


junctions, moderate grooving. 


Lungs—showed no abnormality. 
Heart—presystolic murmur at apex. 
Abdomen—protuberant, small umbilical her- 


nia, liver enlarged 3 finger breadths below costal 
border, spleen palpable 1 cm. below costal 
border. Scar of left inguinal herniorrhaphy. 

Genitalia—small but normal. 

Reflexes—left knee jerk not elicited. 

Skeleton—small stature, short legs and arms, 
incomplete extension of legs, and arms, hands 
show partial ankylosis of finger joints and in- 
curving of fourth and fifth fingers. 

Skin—fine lanugo over trunk. 

Spine—upper lumbar kyphosis. 

Blood Sugar, 100 mg. fasting; blood choles- 
terol, 140 mg. Blood count and _ urinalysis 
essentially negative. Sternal marrow puncture 
biopsy negative. 

There has been no improvement in speech or 
intelligence since the age of two. 


Roentgenological Findings. Skull (Fig. 2) 


TA 
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Fic. 5. Roentgenogram of spine, ribs and pelvis. 
Note ribbon-like appearance of ribs, shelving 
acetabula and coxa valga deformity. 


shows marked increase in size as compared to 
normal. Typical scaphocephalic shape. In- 
creased thickness of frontal and occipital bones. 
Premature closure of sutures. Increased prom- 
inence of squamous portion of temporal bones. 
Prominent supraorbital ridges. Slightly in- 
creased prominence of vascular channels in 
frontal area. Sella turcica approximately twice 
the normal length with normal depth. Thick- 
ened dorsum sellae. Poor development of mas- 
toid cells. 

Spine (Fig. 5 and 6) shows moderate kyphosis 
centered at first lumbar vertebra. The twelfth 
dorsal vertebra is smaller than the other dorsal 
vertebrae. Body of first lumbar vertebra mark- 
edly irregular. There is a moderate loss of sub- 
stance from the upper anterior border of the 
body of the first lumbar vertebra which gives 
the appearance as though this had a tongue- 
like projection from its anterior inferior surface. 
In comparison with the spine of a normal five 
year old child the spine as a whole shows small 
indistinct pedicles, lack of development of the 
posterior spinous processes and small irregular 
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transverse processes. In the lateral view no 
posterior spinous processes can be distin- 
guished. 

Shoulder Girdles: Clavicles are short, thick, 
and square in appearance. Their sternal ends 
are incompletely developed. Scapulae are short 
and broad and have irregular lateral borders. 
The glenoid fossae are shallow and irregular. 
The heads of the humeri lie almost at right 
angles to the shaft, having a definite mesial 
tilting. 

Upper Extremities (Fig. 3): Both humeri are 
short, thick, and have a much widened cortex, 
especially on their inner borders. The capitel- 
lum is the only epiphyseal center present at the 
distal ends, which are markedly irregular in 
contour. The condyloid fossa is not visible. The 
upper ends of both ulnae have an irregular 


Fic. 6. Lateral roentgenogram of spine. The sharply 
angled kyphosis and the deformity of the first 
lumbar vertebra are characteristic of gargoylism. 
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multangular appearance. The cortex of both 
bones is thickened, the shafts short and stubby. 
The epiphyses for the radial heads are small and 
fragmented. The distal epiphyseal lines for the 
ulnae are irregular and distorted in appearance. 
They lie at an oblique angle facing the radii. 
The distal radial epiphyses are small and frag- 
mented. There are centers for four carpal bones 
in the left wrist and for six in the right wrist. 
They are small, poorly calcified, but have a 
smooth outline. The metacarpals are short, 
broad, and have squared proximal ends with 
pointed distal ends. They show a very coarse 
trabeculation. The epiphyses at their distal 
ends are small, irregular, and fragmented. The 
phalanges are small, broad, and have pointed 
distal ends. 

Ribs (Fig. 5): The ribs vary in size and shape. 
All are broad and ribbon-shaped. The lower ribs 
taper to 
junctions. 


a slender base near their costochondral 


Lower Extremities (Fig. 4): The deformities 


in the upper ¢ xtremiuties are repeated to 
the lower. The acetabula are 


present 
a lesser degree in 
shelving, p orly formed, irregularly calcified 
and their appearance suggests the possibility of 
potential d of the hip joints. There is 


a marked coxa valga deformity. The proximal 


dislocation 
articular borders of the tibiae have a decided 
obliquity with the same crenated appearance 
noted in the femoral epiphyses at the distal ends 
yf both femora. The latter are widened, flat- 
tened and irregularly calcified. No epiphysis is 
present for either greater trochanter. There is a 
marked bilateral genu valgum deformity. No 
epiphyses are the fibular heads. 
Both tibiae and fibulae are short, broad, and 
have greatly thickened cortices. The tarsals 
metatarsals and phalanges are also affected but 
not as markedly as the correspondi 


present for 


n¢g bones 
the upper extremities. 
CONCLUSIONS 
The Hurler-Pfaundler syndrome 1s a con- 
genital condition characterized by 
found skeletal changes similar to the chon- 
drodystrophy described by Morquio plus a 


pr 
pro 


disturbance of lipoid metabolism related to 
the other Niemann-Pick’s, 
Gaucher’s, xanthomatosis and familial am- 
aurotic idiocy. 


lips ide Ses, 


The characteristic clinical 
picture is that of a disproportionate dwarf- 
ism with gargovle-like bilateral 


corneal clouding, lumbar kyphosis, hepa 


facies, 
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tosplenomegaly, restricted joint motions, 
umbilical and inguinal herniae, and marked 
mental retardation. The roentgen changes 
are those of a profound growth disturbance 
characterized by irregular fragmented epi- 
physeal centers, delayed appearance of 
epiphyses, and marked stunting in longi- 
tudinal growth of all the long bones. 


SUMMARY 


The Hurler-Pfaundler syndrome has 
been described, the findings of previous 
case reports summarized, and the thirty- 
eighth reported case added to the literature. 
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A SURVEY OF DEATHS AND UNFAVORABLE SEQUELAE 
FOLLOWING THE ADMINISTRATION OF 
CONTRAST MEDIA* 


By EUGENE P. PENDERGRASS, M.D., GEORGE W. CHAMBERLIN, M.D., 
ELLWOOD W. GODFREY, M.D., and EDWARD D. BURDICK, Px.D., 


PHILADELPHIA, PENNSYLVANIA 


DEATH occurred at the Hospital of 

the University of Pennsylvania follow- 
ing the intravenous administration of 3,5- 
diiodo-4-pyridone-N-acetic acid and dieth- 
anolamine (diodrast) in a patient having a 
urographic study. Because of that experi- 
ence and the reports of several similar oc- 
currences 1n medical literature, it was de- 
cided to make a comprehensive survey of 
widespread experience with this diagnostic 
pre cedure. This presentation will report the 
results of that investigation. 

Fifteen hundred questionnaires were 
mailed to members of the radiological socie- 
ties in the United States and Canada and a 
similar number to members of the Ameri 
can Urological Association. Seven hundred 
and twenty-five radiologists and 323 urolo- 
gists answered the questionnaire, making a 
total of 1,045 reports returned, or 35 per 
cent replies. In round numbers, the urolo- 
gists furnished information on 220,00¢ 
urograms and the radiologists on 441,8 
or a total of 661,8 
tions. 


5 


urographic examina- 


An analysis of the questionnaires showed 
that 26 deaths had occurred in addition to 
those already reported in the literature. 
The deaths fall into two general groups: (a) 
that of immediate death due to hypersensi- 
tivity or idiosyncrasy to the drug injected 
or to colloidal shock (Table 1), and (4) that 
of delayed death presumably due to pre- 
existing. major renal damage (Table 11). All 
immediate deaths were in patients who had 
received diodrast. None of these had been 
subjected to any of the recently proposed 
tests for diodrast sensitivity, although in a 


few instances a history of allergy was 


sought. 


The first group will include those who died 
shortly after the injection of diodrast (see 
Table 1). 


Case 1. Death at the Hospital of the Univer- 
sity of Pennsylvania, Philadelphia. 

Mrs. K. M., white, aged forty-three, was 
admitted to the Hospital of the University of 
Pennsylvania on April 24, 1940, with com- 
plaints of chronic indigestion, becoming worse 
one year previously, productive cough for many 
years, progressive dyspnea since December, 
1939, palpitation, tachycardia and leg edema 
for three months. There had been attacks of 
nausea, vomiting and headache since youth. 
Three months before admission she had found 
a tender mass in the right upper abdomen. The 
skin had always been dry, scaly and darker than 
normal. The menses were regular but scant. 
One brother had asthma and heart disease and 
she had 7 healthy children. 

The patient was slightly dyspneic, the skin 
dry, scaly and over-pigmented. Blood pressure 
was 90/70, temperature 101° F. and pulse 104. 
There were a few small soft nodes in both axillae 
and in the anterior cervical regions. The heart 
was enlarged, the rhythm regular, and there 
were mitral systolic and diastolic murmurs. The 
liver and spleen were enlarged, there was edema 
over the sacrum and ankles and clubbing of the 
fingers. The neurological examination was nega- 
tive. The following diagnoses were suggested: 
mitral disease with endocarditis and adrenal 
cancer. 

The laboratory findings were as follows: 
hemoglobin §2 per cent; erythrocytes 3,400,000; 
leukocytes 7,300; differential count normal; 
blood urea nitrogen 13 mg. per 100 cc.; blood 
sugar 74 mg. per 100 cc.; chlorides 107.3 mg. 
per 100 cc.; plasma protein 7.4 gm. per 100 cc.; 
cholesterol 125 mg. per 100 cc.; van den Bergh 
1 unit; blood Wassermann negative; Widal 
negative; glucose tolerance normal. The urine 
showed abundant albumin, many granular 


* From the Radiological Clinic of the Hospital of the University of Pennsylvania, Philadelphia. Presented at the Forty-third An- 


nual Meeting, American Roentgen Ray Society, Chicago, Ill., Sept. 1¢ 


1d, 1942. 
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| 
IMMEDIATE DEATHS FOLLOWING INJECTION OF CONTRAST MEDIUM 
Case Clinical Procedure Time Dx ute 
No. Sex , ‘ Clinical Findings and Contrast of Autopsy Findings Cause of 
Diagnosis 
and Age Medium Death 
I Mitral Dyspnea; cough; indiges Intravenous 20 min. Kidney, intense edema and Hy; ivity 
F—43 | disease tion; edema; mass in abdo- | urography, congestion. Lunys, acute te 
men; skin changes; heart en 35% pulmonary edema. Liver, 
larged with murmurs; ane- | diodrast chronic congestion and ar 
mia; urine changes terial edema. Heart, myo 
cardial edema 
1 Malignant Malignant hypertension; Intravenous | 45 min. None Hyperser \ 
M—43 | hypertension | “stroke” formerly urography, t 
diodrast 
compound 
I Kidney Mass in abdomen Intravenous | 40 min. None Hy é 
F Tumor urography, te 
20 mo 35% 
diodrast 
IV Femoral Pain and cyanosis lower Arteria! vis- | 2 hr. Kidneys, arteriolar nephri Ar 
M—<c1 . thrombus limbs; hematuria; hyper ualization, after sclerosis. Lungs, typical pic tentic Lie 
bilateral tension; arteriosclerosis 70% second ture of shock with fluid in i al 
diodrast injection the alveoli and hyperemia 
2 injections, of lungs 
so cc each 
V Normal? Intravenous Immedi None 
urography, ate 
35% 
diodrast 
vi Hypertensive | Hypertension; weakness;in- Intravenous | 20 min. None Dic 
F—s8 | cardiovascu- | digestion; urine changes; | urography, ‘ : 
lar disease B.M.R. +26% 
diodrast 
vil Normal Intravenous 45 min None Hyper 
M 4c urography, t rm 
diodrast 
vill Nephrectomy; ureters and Intravenous 1 hr. Hypertrophic kidney; ure 
F—29 pelvis double urography, ters inflamed 
35% 
qaiodrast 
1X Renal tuber- | Nephrectomy; remaining | Intravenous | 24 hr. Tuberculosis of kidney and g 
F— 32 | culosis kidney functioned; blood | urography, fibrosis of urinary bladder 
urea nitrogen 7O mg. per Tw, 
100 cc. diodrast 
x Psychoneu- Psychoneurosis Intravenous | 30-4 Pulmonary edema and mu Ana 
F—3o | rosis urography, min. tiple pulmonary infarctions , 


diodrast 


casts, a moderate number of leukocytes and 
negative culture. No tubercle bacilli were found 
in the sputum. Congo-red test for amyloidosis 
was negative. 

Roentgen examination demonstrated prom- 
inent vessels in the hila and lung fields, gall- 
stones and gastric adhesions. 

On April 29, diodrast, 35 per cent, was in- 


jected into the left antecubital vein for the 
purpose of urography. At the end of one minute 
when 10 cc. had been injected, the patient be- 
came dizzy, cyanotic and confused and threw 
herself about wildly on the table. The repira- 
tion and pulse became increasingly slower, 
gurgling occurred with each breath and the pa- 
tient died within twenty minutes. Attempts at 
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resuscitation consisted of Trendelenburg posi- 
tion, subcutaneous injection of adrenalin and 
atropine, intracardial injection of adrenalin, 
artificial respiration, tracheal aspiration and 
pulmonary insufflation. 

Autopsy Report. Heart: rheumatic disease, 
inactive; marked myocardial edema. Lungs: 
fibrous pleuritis of right lower lobe; bilateral 
hydrothorax; acute and chronic passive conges- 
tion; acute edema. Liver: severe chronic passive 
congestion; intense interstitial edema. Adrenals: 
intense edema and congestion. Kidneys: intense 
edema and congestion; focal embolic (aseptic) 
glomerulonephritis, acute and chronic; fibroma 
of the pyramid; deposits of calcium salt in the 
subepithelial connective tissue of straight 
tubules of pyramids; metaplasia of the epi- 
thelium of the glomerular capsules, focal. 
Lymph nodes: chronic fibrous adenitis; marked 
edema; mild reactive hyperplasia. Marrow: 
normoblastic erythroid hyperplasia. 

Remarks by Pathologist. Microscopically there 
is no evidence of leukemia, but the nodes are of 
interest because of a moderate fibrosis and large 
numbers of plasma cells. No adequate explana- 
tion exists of the nodal, hepatic or splenic en- 
largement and the latter two are probably not 
related to the cardiac failure. 


Comment. Those who saw this patient 
believed that death resulted from the dio- 
drast. The patient had a history of head- 
aches, strongly suggesting migraine and a 
family history of allergy. 


Case 11. Death at Duke Hospital, Durham, 
North Carolina, reported by courtesy of Dr. 
A\lyea. 

Male, aged forty-three, with malignant hy- 
pertension. The blood pressure was 260/150 but 
the heart was not enlarged and there were no 
signs of failure. He had had, years before, a 
cerebral vascular accident. Never had there 
been any allergic reaction, nor sensitivity to 
any drug. He had had a complete study on the 
medical service and the intravenous urograms 
were requested to elucidate the cause for his 
hypertension. One cubic centimeter of diodrast 
was injected, followed by a three minute wait 
for a reaction. There was none. The remaining 
Ig cc. were injected in five minutes. About a 
minute after the end of the injection, which was 
nine minutes from the start, the patient com- 
plained of generalized itching and sneezed 
three or four times. Two or three minutes later, 


his eyes became glassy and he had dyspnea. 
He was immediately given adrenalin subcu- 
taneously and oxygen. Eight minutes later he 
had a generalized convulsion, stopped breath- 
ing for about thirty seconds and became cy- 
anotic. An air-way was inserted and a nasal 
catheter introduced to remove mucus. Shock 
was evident, blood pressure and pulse could not 
be obtained, jaws were spastic and arms were in 
alternate spasm. He was given further adrenalin 
and coramine subcutaneously and intraven- 
ously. Precordial pulsations were from 110 to 
120. It seemed that he was to survive when sud- 
denly he had a second generalized convulsion. 
This was about forty minutes from the time of 
the first injection. During this convulsion his 
respirations ceased and his heart stopped. In 
spite of intracardial injections, the patient died 
forty-five minutes after the beginning of the 
injection of diodrast. There was no autopsy. 


Comment by Dr. Alyea. Unquestionably 
the patient presented a reaction to the dio- 
drast. There was itching, sneezing, and 
respiratory difficulty. Spasm of the cerebral 
vessels probably caused the generalized 
convulsions, followed by shock and col- 
lapse. The second convulsion may have 
been caused by a cerebral hemorrhage dur- 
ing the spasm of the vessels. 


Case 111. Death at Gaston Hospital, Dallas, 
Texas. Report given by courtesy of Dr. Charles 
L. Martin. 

A baby girl, aged twenty months, was ad- 
mitted to Gaston Hospital because of a symp- 
tomless mass, about 4 inches in diameter, in 
the upper right quadrant of the abdomen, found 
by the mother one month before admission. The 
home physician diagnosed it kidney tumor. 

Physical findings were a nervous, crying baby 
with a tumor in the right loin. The hemoglobin 
was 70 per cent, erythrocytes 3,500,000, leuko- 
cytes 9,100, and normal differential. The child 
was given I§ cc. of diodrast intravenously and 
roentgenograms of the urinary tract were made 
five, ten and fifteen minutes after the injection. 
She was asleep at the fifteen minute point, and 
there was flushing due, it was thought, to 
relaxation after the excitement. Both kidney 
pelves were well visualized, there was slight 
dilatation of the right pelvis, and the tumor ap- 
peared extrarenal, extending from the kidney 
region to the crest of the ilium. 

A diagnostic pneumoperitoneum was deemed 
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necessary, so a few cubic centimeters of butyn 
were injected subcutaneously in the lower left 
abdomen and a lumbar puncture needle was 
inserted into the peritoneal cavity and con- 
nected to a carbon dioxide tank. After a few 
cubic centimeters of the gas passed into the 
peritoneal cavity the child gasped several times 
and respiration ceased. All apparatus was im- 
mediately removed and artificial respiration 
was started. 

Caffeine sodiobenzoate was given subcutane- 
ously and 4 oz. of coffee was given by rectum. 
The heart stopped about ten minutes after the 
artificial respiration was started. One cubic 
centimeter of adrenalin was then injected into 
the heart. Artificial respiration was continued 
in vain for about forty minutes. 


Comment by Dr. Martin. It might be 
contended that this patient died as a result 
of the attempted pneumoperitoneum, but 
in my opinion the death resulted from the 
injected dye. 

Comment by Authors. It may be stated in 
support of Dr. Martin that carbon dioxide 
is the safest of all gases used in pneumoperi- 
toneum, since in animals it can be injected 
into the blood vessels without causing 
death. We question, however, whether 15 
cc. of 35 per cent diodrast is safe in a 
twenty months old child. 


Case tv. Death at the Lakeside Hospital, 
Cleveland, Ohio. Report given by courtesy of 
Dr. Eugene Freedman. 

Farmer, aged fifty-one, who entered the 
hospital in May, 1940, complaining of dull pain 
in both hips, thighs and legs for two and one- 
half days. This was relieved by nic« tinic acid. 
There was also gross hematuria and all urine 
specimens showed large traces of albumin, 4 
plus benzidine, 4 to 6 leukocytes and 2 to 20 
erythrocytes. Intravenous urogram and retro- 
grade pyelograms had been made, disclosing no 
renal abnormalities and causing no reaction to 
diodrast. 

At the second admission, May 14, 1941, the 
limb pains were again present; the blood pres- 
sure was 170/120; the eye-grounds showed 
sclerosis; both legs were cold and the feet were 
cyanotic, although the pulses could be felt. The 
urine had a maximum specific gravity of 1.019, 
and contained albumin, white blood cells, red 
blood cells and casts. Diodrast studies, by the 
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Robb-Steinberg technique, were done on May 
16, 1941, in order to visualize the descending 
aorta, the iliac bifurcation, and any thrombus 
in the femoral arteries. The patient had a tem- 
perature of 100.8° F. throughout the day. Fol- 
lowing the first intravenous injection of $0 cc. 
of 70 per cent diodrast, he had nausea and a 
little vomiting for about four minutes, followed 
by a temporary urge to defecate. His pulse was 
100 before and after injection. The descending 
aorta was not shown satisfactorily. Diodrast 
could not be seen in the bladder in roentgeno- 
grams taken about fifteen minutes later. A sec- 
ond injection of 50 cc. of 70 per cent diodrast, 
given about one-half hour after the first, when 
all symptoms had abated, was also unsatis- 
factory because the patient moved. 

The second injection was followed by persist- 
ent nausea without vomiting and by an 
rewarded urge to defecate. The extremities be- 
came cold and sweaty, the pulse fell from too to 
between 68 and 82, and the blood pressure 
dropped rapidly to 95/30. This was character- 
istic of shock except for the relatively slow 
pulse. After two or three minutes of 
sciousness the patient died about two hours after 
the second injection of diodrast. There was no 
urticaria or other evidence of allergy. In blood 
taken just after death, the blood urea nitrogen 
was 77.3 mg. per 100 


un- 


uncon- 


cc.3 creatinine 4.4 mg. 
per 100 cc.; and diodrast iodine’ 15 per 
100 cc. Thus 18 grams of diodrast were in the 
blood stream two hoursafterthesecond injectior 

Autopsy. The lungs exhibited the character 
istic picture of shock. Kidneys: arteriolosclero 
sis, masses of red granular material in the renal 
tubules, and petechial hemorrhages in the 
pelves. Extremities: peripheral arteriosclerosis. 
Brain: normal. 


meg. 


Comment. Death was thought to have 
resulted not from an allergic reaction, but 
rather from acute anuria with retention of 
diodrast and of metabolites, perhaps due to 
the effect of diodrast on previously dis 
eased kidneys. Since this fatality, urea 
clearance tests have been performed on all 
patients presented for visualization of the 
heart and great vessels by this technique. 
No patient with significantly impaired re 
nal function has been accepted, and no more 
than a single injection of 50 cc. of 70 per 
cent diodrast has been given to a patient on 
any one day. 
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Case v. Death due to diodrast. Not per- 
mitted to mention details. 

The death occurred immediately after the 
injection of diodrast in a patient about forty 
years of age, who was apparently in good 
health. No autopsy was performed. 


Case vi. Death at Lankenau Hospital, Phila- 
delphia, Pennsylvania. Reported through cour- 
tesy of Dr. Fred L. Hartman. 

M. R., female, white, aged fifty-eight, with 
hypertensive cardiovascular disease. For two 
vears she had had severe indigestion, weakness, 
loss of weight, constipation and hypertension. 
Physical examination revealed obesity; mas- 
culine figure and hair distribution; blood pres- 
sure 145/105; negative heart and lungs; hy- 
pertrophy of the clitoris. The urine showed a 
trace of albumin with hyaline casts. Blood 
sugar was 130 mg. per 100 cc.; blood urea nitro- 
gen 16.9 mg. per 100 cc. The basal metabolism 
was +26 per cent. 

An intravenous urogram was done with 2 
cc. of 35 per cent diodrast. Fifteen minutes 
later, the patient went into shock. She did not 
respond to caffeine, coramine and an intra- 
cardial administration of adrenalin. The heart 
stopped beating before the breathing ceased. 


CASE VII. Death at Toledo, Ohio. Reported 
through the courtesy of Dr. John T. Murphy. 
Male, aged forty, in good health, had an 


intravenous urogram with 20 cc. of 3§ per cent 
diodrast. Ten minutes after the injection his 
breathing became very slow and within a few 
more seconds the pulse stopped. He was given 
caffeine sodiobenzoate, coramine, artificial res- 
piration, oxygen and intracardial adrenalin, 
with no response. The patient died in forty-five 
minutes. No autopsy was allowed. 


Case vit. Death at the Presbyterian Hos- 
pital, New York City. Reported through the 
courtesy of Dr. George Cahill. 

R. K., female, aged twenty-nine, had had a 
left nephrectomy elsewhere for tuberculosis in 
1918. In 1930 a roentgen examination showed 
two dense calcifications in the region of the 
hilus of the left kidney, a double right pelvis 
and a right ureter markedly dilated. 

In February, 1938, the intravenous urogram 
showed slow excretion of the dye. The blood 
urea nitrogen was 15.4 mg. per 100 cc. then and 
in September, 1939. 

On September I1, 1939, an intravenous uro- 


gram with 35 per cent diodrast showed a | 


iarge 


right kidney with dilatation of the pelvis and 
calyces. The patient died one hour after the 
injection of the dye. 

Autopsy. Right kidney: hypertrophic, no 
marked microscopic changes; ureters and pelvis 
chronically inflamed. No evidence of tubercu- 
losis. Cause of death was obscure. 


Case 1x. Death at the Presbyterian Hospital, 
New York City. Reported through the courtesy 
of Dr. George Cahill. 

FE. D., female, aged thirty-two. There was a 
history of right nephrectomy for tuberculosis 
in 1923. In 1939 the patient developed symp- 
toms suggesting tuberculosis of the bladder 
with incontinence. The left kidney was enlarged 
and there were calcifications in its lower pole. 

An intravenous urogram with 35 per cent 
diodrast was done on March 14, 1939. No dye 
shadow was seen. Twenty-four hours later the 
patient went into shock and died. The blood 
urea nitrogen taken the morning of the death 
was 70 mg. per I00 cc. 

Autopsy. Tuberculosis of the left kidney and 
fibrosis of the urinary bladder. 


Case x. Death at Stanford University Hos- 
pital, San Francisco. Reported through the 
courtesy of Drs. Robert R. Newell and Ivan J. 
Miller. 

Mrs. R. M., white, aged thirty, gave a his- 
tory of § normal pregnancies in the preceding 
ten years, frequent backache and one attack of 
hives for which no treatment was accepted. No 
other allergy was reported. In 1939 she had a 
medical study resulting in a diagnosis of psy- 
choneure SIS, confirmed by the pyschiatric clinic. 
On October 12, 1940, urography was ordered 
because of persistent backache and a palpable 
right kidney suggesting ptosis. 

The patient received 18 cc. of 35 per cent 
diodrast by vein in two minutes, during which 
there was flushing of the face and a “tight 
feeling” in the throat. These were not regarded 
as unusual and the injection was continued. 
After completion the patient felt well except 
for slight dyspnea. Adrenalin was given im- 
mediately, but coarse rhonchi were soon audible 
and frothy fluid poured from the mouth and 
nose. Cyanosis appeared and the pulse was 
barely perceptible. In spite of intratracheal 
suction, artificial respiration, intracardial ad- 
renalin, and intratracheal oxygen, signs of life 
disappeared thirty to forty minutes after com- 
pletion of the injection. 
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Case 
No., Sex 
and Age 


XII 


M—49 


XVII 


M 26 


Clinical 
Diagnosis 


Carcinoma 
of cervix 
vanced 


Essential 
hypertension 


Renal tuber 


culosis 


Heart 
disease 


Fracture of 
transverse 
process of 
spine 


Nephritis 


Kidney 


disease 


Hydrone- 
phrosis and 
hydroureters 


Cystopyelo- 
nephritis 


ad- 


Pendergrass, Chamberlin, Godfrey 


DELAYED DEATHS FOLLOWING INJECTION OF CONTRAST MEDIUM 


Clinical Findings 


Cancer of cervix; hydrone 
phrosis 


Unknown 


Hy pertension; anuria; 


non-protein nitrogen 87% 


Renal colic; hematuria; uro 
gram no function one kid 
ney; icterus; blood urea n1 
trogen 50 mg. per I Cce.$ 
temperature 105 
leukocytes 20, 


Hematuria; blood urea ni 
trogen 55 mg. per 
urogram poor function; tu 


berculosis kidney; coma 


Heart 
arm 


disease; avascular 


Fractures of vertebrae; lum 
bar pain; 


function 


urogram poor 


Urine retention; 


urogram 


dysuria; 
poor function; 
temperature subnormal; 
blood urea nitrogen 113 mg. 
per 100 cc.; urine changes 
Ureteral colic and calculi; 
one kidney nonfunctioning; 
2nd ureter partially blocked; 
recurrent; 


pressure 200 /I1 


blood 
4 blood 
urea nitrogen and creatinine 


high 


Hydronephrosis 


Spinal cord injury, old colos 
tomy; bladder fistula; cys 
topyelonephritis, phenol 
sulfonphthalein 35% 


Unknown 


and Burdick 


TABLE II 


Procedure 
and 

Contrast 

Medium 


Intravenous 
urography, 
skiodan 


Intravenous 
urography, 


diodrast 


Intravenous 
ure uray hy, 

diodrast 


Inter: 


ivenous 


Intrav enous 


urography, 


Intrave nous 


uroygrapny, 


Intravenous 


irography, 


Intrave nous 
urography, 


liodrast 


Intravenous 


urography, 


hodrast 


Intravenous 
urography, 


skiodan 


Intrav enous 
urography, 


qaiodrast 


Intrave nous 
urography, 


uroselectan 


Time 
of Autopsy Finding 
Death 
5 days None 
None 
25 days Vascular nephritis 
I days None 
I days None 
I week Heart disease; 
emboli 
24 hr None 
20 days Non 
13 days Right kidney he 
left kidney pelvis 
due to stone in ureter 
24 hr. None 
6 hr. (sangrenous cystit! 


nephrosis and multi 


caicull 


xI 
F—? 
? 
we | 
M—45 
XIV ? P 
M 53 urography, 
F—39 | 
| 
compound 
M—37 | | 
| 
xXx 
M—rs 
M—28 
t 


I] 
Case ( Proc 
linica 
No.. Sex Clinical | ng ind ¢ 
Diagnosis M 
and Age 
x Congestiv Heart fa vitl eated Hearta 
M leart fal prea 
a 
XXIV Syphilitic Syphilitic aneurysm; prev Heart an 
M sneurvsn ously 8 injections of dio great 
i V 
ternal h Hydrocepha \ 
cephi 
My 


Autopsy (by the coroner). Cause of death was 
pulmonary edema and multiple pulmonary 
farctions. 

Vewell and Miller. They 
believe that the patient had an anaphylac 


Comment by Drs. 


toid reaction, that is, basic physiochemical 
changes in the blood, which cause multiple 
emboli. They also state that testing for sen 
sitivity will not warn of an anaphylactoid 
reaction. 

The following histories are of those not 
demonstrating 
and shock 


immediate 
Table u 

Death in a patient 
sodium salt of mono-iodo-methanesulfonic acid 
skiodan). We are unable to give details. 


ypers CNS ily 


CASE XI. receiving the 


lhe patient had an advanced carcinoma of 
the cervix and hydronephrosis. Twenty-four 
hours after receiving skiodan, she showed gen- 
eralized later died in 


edema: and four days 


uremia. 
Comment. One of the physicians believed 
the disease was aggravated by the skiodan. 
Cast 35 per cent 


diodrast. The details cannot be given. 


xu. Death after receiving 


Case xiit. Death occurring twenty-five days 
Reported through 
the courtesy of Dr. J. Murray Kinsman, Louis- 
ville, Kentucky. 


A white male, aged forty-five, consulted Dr. 


after intravenous ur raphy 
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continued ) 


Time 
Cause of 
st of Autopsy Finding 
Death 
Death 
s days Heart disease 
2 days Ruptured 
aneurysm 
6 hr. Increased intra- 
cranial pressure 


ue to reaction to 
ontrast medium 


Kinsman on September 30, 1941, complaining 
of being very tired and worn out. Examination 
disclosed: pulse 92; blood pressure 196/120; 
heart and aorta slightly enlarged roentgeno- 
scopically; urine pH 5.5; urine albumin, sugar, 
and microscopic examination negative; no urin- 
ary symptoms; blood 

Kahn reaction negative. 


normal; blood 
On October 3, basal 
4 per cent. On October 11, 
pulse was 82 and blood pressure 194/132. The 
diagnosis was hypertension. 


count 


metabx lic rate was 


In the absence of positive urinary signs blood 
chemical studies were delayed; but since an 
had become routine in 
all cases of essential hypertension under the age 
of fifty, this was done with diodrast on October 
12, in Dr. Joseph C. Bell’s office. It showed 
some abnormality of the right kidney pelvis. 
On October 20 cystoscopy revealed extreme 
congestion of the bladder. The right ureter was 
catheterized without difficulty and a retro- 
grade pyelogram made. The left ureter could 
not be entered. 


intravenous urogram 


His urinary output prior to 
apparently normal. At 
no abnormality. 


cystoscopy was 
any rate, he reported 
Following cystoscopy, 240 cc. 
of urine plus unknown amounts voided in the 
toilet were reported. On October 31 he had a 
chill and again used the toilet, preventing 
recording. He was given sulfadiazine to thwart 
infection, receiving 1 gram doses, at 2, 4, 8 and 
12 p.M. on October 31 and at 8 a.m. and 12 noon 
on November 1. It was then discovered that he 
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was not voiding and investigation revealed no 
urine in the bladder. The sulfadiazine was 
stopped abruptly. On November 2 his non- 
protein nitrogen was 87 mg. per 100 cc. In spite 
of all kinds of therapy, the patient developed 
uremia and died on November 6, 1941. 

Autopsy. There was hemorrhage in the blad- 
der, in both kidney pelves and in the substance 
of the right kidney; and thickening of the walls 
of both pelves, ureters and bladder. Micro- 
scopic study showed old changes indicative of 
chronic vascular nephritis. 


Comment. This patient died twenty-five 
days after the diodrast injection. The pa- 
thologist and the attending physician, as 
well as the authors, believe that diodrast 
did not contribute to this death. 


Case xiv. Death at the White Plains Hospi- 
tal, White Plains, New York. Reported through 
the courtesy of Drs. R. G. Bull, R. R. Zimet 
and J. R. Whisenant. 

J. D., white male, aged fifty-three, reported 
renal colic for two days, associated with gross 
hematuria which gradually decreased. He had 
had a similar attack six years before. An intra- 
venous urogram with 3§ per cent diodrast, done 
on the day of admission, disclosed a non-func- 
tioning left kidney. No immediate reaction or 
jaundice was noted. There was no history of the 
use of diodrast. Because of continued colic and 
tenderness the patient was sent to the hospital 
where a temperature of 101° F. was found. 

A retrograde pyelogram on the left, two days 
after admission, was normal. Urine from the 
left ureter showed many red blood cells, no 
bacteria. 

Blood chemical studies: urea nitrogen 50 mg. 
per 100 cc.; non-protein nitrogen 46 mg. per 
100 cc.; sugar 125 mg. per 100 cc.; chlorides 450 
mg. per 100 cc.; uric acid 4.7 mg. per 100 cc.; 
creatinine 2.0 mg. per 100 cc.; total plasma 
protein 7.5 per cent; carbon dioxide combining 
power of plasma 55 vol. per cent; icteric index 
20. Blood count: erythrocytes 4,800,000; hemo- 
globin 91 per cent; leukocytes 3,000; poly- 
morphonuclears 61.5 per cent, lymphocytes 37.5 
per cent, monocytes 1 per cent. Blood Wasser- 
mann negative. 

Fever of 101° F. continued for four days. On 
the fifth day it rose to 105.2° F. and reached 
104 to 105° F. on the next five days. The clinical 
picture after onset of the high fever suggested 
a general systemic infection. Blood culture was 


DECEMBER, 1942 
negative. Blood count at this time showed 
20,000 leukocytes; 93 per cent neutrophiles; no 
eosinophiles; 65 per cent hemoglobin. Death 
occurred on the tenth day. 

Autopsy. Skin: intensely jaundiced. Spleen: 
enlarged and soft, weighing 300 grams. Liver: 
large, pale reddish-brown, not noticeably 
jaundiced; cut surface slightly opaque and 
lobular markings indistinct; no obstruction in 
the biliary ducts. Aidneys: left kidney enlarged, 
its capsule dense, and cut surfaces edematous; 
pelvis and calyces dilated and filled with soft 
blood clot; no stone was found. Right kidney 
was like the left except there was no hemor- 
rhage in the pelvis. 

Histological examination revealed numerous 
hemorrhages and a yellowish-brown granular 
pigment in all of the organs examined. The left 
kidney contained necrosis in the pelvic mucosa 
and leukocytic infiltration and hemorrhages in 
the parenchyma. The liver cells stained poorly 
and contained large oil droplets. The bone mar- 
row showed active degeneration of myelocytic 
elements. In the spleen were foci of polymor- 
phonuclear cell reaction with short slender 
bacilli in their centers. 

Chemical examinations of the liver and kid- 
neys for common poisons were negative. 

Final diagnoses were hemolytic jaundice 
(acquired), cause unknown; acute toxic ne- 
phrosis; hemorrhage from left kidney. 


Comment. A medical consultant, who ex 
amined the patient the day before death, 
felt that he had either an acute infection or 
a chemical toxemia with liver damage fol 
lowed by infection. The jaundice on admis 
sion had steadily increased, while the left 
kidney tenderness had decreased. The au 
thors, in view of this study and published 
pharmacological studies on diodrast, are 
not inclined to attribute the death to the 
drug, even though there was disturbed 
function of the left kidney. 

Case xv. Death at the Presbyterian Hospi- 
tal, New York City. Reported through the 
courtesy of Dr. George Cahill. 

J. D., male, aged forty-nine, admitted March 
29, 1942, with history of hematuria. On March 
31 an intravenous urogram with disodium 
N-methyl-3 : 5-diiodo-4-pyridoxyl-2 : 6-dicar 
boxylate (neo-iopax) showed insufficient ex 
cretion of dye. On March 30 the blood urea 
nitrogen was 33.6 mg. per 100 cc. and on April 
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8, 58.1 mg. per 100 cc. On April 9, nine days 
after the urogram, the patient developed coma 
and died. The cause of death was uremia, sec- 
ondary to tuberculosis of the kidney. No 
autopsy was obtained. 


Case xvi. Death at a hospital in Kalamazoo, 
Michigan. Reported through courtesy of Drs. 
|. B. Jackson, R.C. Hildrethand J.C.Volderauer. 
' In a patient with heart disease, there oc- 
curred a sudden block of blood supply to the 
arm about three hours after the injection of 35 
per cent diodrast into that arm. The patient 
died one week later, still with an avascular arm. 

Autopsy. The pathologist that 
showers of emboli caused the avascular arm and 
the patient’s death, and that no certain associa- 
tion existed between these and the intravenous 
diodrast. 

CASE Death at Samaritan Hospital, 
Nampa, Idaho. Reported through the courtesy 
of Dr. W. C. Nolte. 

FE. A., a white truck driver, aged thirty-six, 
was hospitalized three first from 
September 11 to 22, 1940, when he was treated 
for an injury to his back, after being thrown 


from a car against a curb. He had severe pain 


believed 


XVII. 


times: the 


in the dorsal and lumbar regions. Roentgeno- 
the 


yrocesses of the second third and fourth dor- 
} 


grams. revealed fractures of transverse 
sal vertebrae. He was unable to void until the 
third day after admission. Catheterized urine 
was normal. A body cast was applied and the 
patient discharged. 

The cast was removed on October 17, but 
pain in the lumbar region continued, gradually 


becoming intermittent and spasmodic, until on 


March 1, 1941, it was severe, radiating to the 
penis. There was also frequency. 
On March 13, he was readmitted to the 


hospital for cystoscopy. Pre-medication con- 
sisted of a barbiturate at 9 Pp. M. and 7:15 A.M. 
and morphine gr. 1/4 and hyoscine gr. 1/1 

at 7:45 A.M. At 9 A.M. a No. 24 cystoscope was 
passed with moderate difficulty because of a 
small posterior urethra. The bladder was some- 
what trabeculated and there was some bleeding. 
Pain was severe from the beginning, so ureteral 
catheterization Was noft done and intravenous 
urography was started, using 3§ per cent dio 
drast. The diodrast was given as usual, requir- 
ing about four minutes. The patient was con- 
and rational at this The first 
roentgenogram failed to show dye in either 
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time. 


kidney. The twenty-five minute examination 
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showed a very small amount of dye in the left 
renal pelvis and no dye in the bladder. A roent- 
genogram was made of the single specimen 
voided after the urogram, using water for the 
control. No increased density of dye in the 
urine was observed. 

At 9:50 A.M. morphine gr. } was given for 
the severe pain. The patient became very de- 
pressed about 12:30 p.m. His pulse was 120 to 
150 and very weak and pupils were of pin- 
point size. The knees were drawn up and the 
body somewhat rigid. During the afternoon he 
was given coramine, metrazol and digalen. The 
pulse improved and the patient responded to 
speech, but remained quite dyspneic. By 7 
p.M. the body was cold and clammy; he did not 
respond to stimuli; the muscles were rigid, and 
he could not open his mouth. Respirations were 
shallow and irregular. At 10:50 p.m. the metra- 
zol was repeated and the patient roused some- 
what, enough to say that he could see. He 
seemed very anxious and appeared to have 
severe pain in the lumbar area. Oxygen was 
started by nasal catheter at 4:30 a.m. Intrave- 
nous therapy was prevented by collapse of the 
veins. The patient had several moderate con- 
vulsions and died at. 10:30 A.M., twenty-four 
hours after administration of the diodrast. 


Comment by Dr. Nolte. The patient died 
from hypersensitivity to the diodrast. (The 
authors observe that the symptoms are 
quite different from those in which death 
occurred immediately after diodrast.) 


Case xvut. Death at Monmouth Memorial 
Hospital, Asbury Park, New Jersey. Reported 
through the courtesy of Dr. W. G. Herrman. 

E. C., female, aged thirty-nine, was admitted 
on May 8, 1939, complaining of partial reten- 
tion of urine, dysuria, low back pain and blad- 
der pain for one day. No bloody urine was 
noted. A few weeks before she had had an illness 
like grippe. Her parents were well. 

At 5:30 p.m. the patient developed severe 
pain in the lower back. Catheterization at 7:30 
p.M. produced no urine. After saline and glucose 
intravenously she voided well. 

On May 1 revealed a normal 
bladder. The medical consultant therefore felt 
that the oliguria was due to 
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acute nephritis. 
Intravenous urography was done on May 12 
with 20 cc. of diodrast compound. Excretion 
was somewhat delayed. The bladder density at 
forty-five minutes was subnormal. 
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The patient’s temperature was normal until 
May 14 when it was 102.6° F.; then normal on 
May 16; gradually falling to 96° F. on May 24 
to 28; and terminated at 94° F. by death on 
May 28. Respirations were 20 throughout. The 
pulse was slightly rapid. The urine on several 
occasions showed: albumin, trace; leukocytes, 
myriads; erythrocytes, myriads. The blood ex- 
amination: slight leukocytosis; urea nitrogen 
on admission, 38 mg. per 100 cc.; and on May 
20, 113 mg. per 100 cc.; sugar 85 mg. per 100 
cc.; creatinine 0.5 mg. per 100 cc., and on May 
20, 6.4mg. per 100 cc.; chlorides 550 mg. per 
100 cc. 

Kidney function was not restored by therapy. 
Edema varied, but never became excessive. 


Comment. An autopsy was not obtained. 
The cause of death was considered uremia 
due to acute glomerulonephritis. The urolo- 
gists thought that the diodrast compound 
did not cause death, although a consultant 
felt that the dye may have added insult to 
already damaged kidneys. 


Case xix. Death in Plattsburg, New York. 
Reported through the courtesy of Dr. Leo F. 
Schiff. 

F. A., male aged thirty-seven. Admitted to 
the hospital May 1, 1941, with a history of left 
ureteral colic intermittently for the past four 


days. He had similar attacks with passage of 


calculi in 1931, 1934 and 1941. In the latest 
attack no calculi were passed and he had 
worked most of the time. A roentgenogram was 


made after admission showing a suggestion of 


calculus to the left of the fourth lumbar verte- 
bra. 

On May 2 a cystoscopy, under caudal anes- 
thesia with novocaine, revealed normal urine 
from the right ureter, after the catheter had 
ascended 20 cm., and scanty bloody urine from 
the left, where the catheter was blocked at Ic 
cm. A film showed the calculus 2 inches lower 
than before. 

An intravenous urogram, using 35 per cent 
diodrast, with the catheters in place, showed a 
normal right pelvis and ureter, an indistinct 
and enlarged left pelvis and a dilated upper left 
ureter. No calculus was secured by filiforms 
passed up the left ureter, but a catheter passed 
to the left pelvis liberated 20 cc. of very bloody 
urine. 

A retrograde pyelogram of the left side (using 
12 per cent sodium iodide) revealed a distorted 
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pelvis with knobby calyces and a dilated tortu- 
ous ureter tapering gradually downward. The 
calculus lay in the lower third of the ureter. 

Anuria ensued from May 3 to May §; from 
May 5 to May 8 he passed 22 to 36 oz. daily of 
very bloody urine; anuria recurred May 8 to 
May 11; and on May 12 and 13 he passed 96 
and 128 oz. of urine, ceasing at noon on May 13. 
In this period he had severe pain in the kidney 
areas, more on the right, and some nausea and 
vomiting. Blood pressure rose from 140/70 on 
May 3 to 200/110 on May 9, then fell to 160/g9 
and finally 190/90 on May 16. Blood urea nitro- 
gen rose from 29 mg. per 100 cc. on May 3 to 
122 mg. on May g, then registered 50, 92 and 
82.5 mg. per 100 cc. up to May 16. Blood creat- 
inine was 3 mg. per 100 cc. on May 3; 8 mg. 
on May 9; 10 mg. on May 19; §.3 mg. on May 
14; and 12 mg. on May 16. For each bout of 
anuria, treatment consisted of hot packs, high 
colonic Irrigations and 2,000 cc. daily of glucose 
saline by vein. After one of these injections the 
patient became dyspneic and after another, 
given even more slowly, there was severe pain 
in the chest, bloody sputum, widespread rales 
and rapid pulse. Relief was obtained by oxygen 
and atropine. 

Three more cystoscopies were done, on May 
11, 14 and 16. On May 11 a large amount of 
urine was drained from the right ureter after 
irrigation; but this side yielded no urine on May 
14 and on May 16 the catheter and filiforms 
were blocked at the 25 cm. point. The left 
ureter was consistently blocked at 10 cm. and 
no urine was obtained. The left kidney was 
considered non-functioning. 

On May 16 a right pyelonephrostomy was 
done under intravenous sodium pentothal. The 
kidney was enlarged, pale and friable and the 
surrounding tissue was edematous. The ureter 
was thickened and slightly eniarged and the 
pelvis slightly dilated. Both were empty except 
for blood clot adherent to the walls. A drainage 
opening was made through the convex surface 
of the kidney to the pelvis. The patient died 
about four hours after operation. 

Autopsy. Kidneys: enlarged, the right with 
pale wide cortex and several areas of interstitial 
hemorrhage, the left pelvis and ureter were 
dilated and the ureter thickened. The pelvis 
contained a thin purulent material and there 
was less kidney cortex than in the right. The 
calculus was impacted in the ureter about 2 
inches above the bladder. There were effusions 
in all serous cavities. 
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Comment by Dr. Shiff. The question that 
arises is, what part did diodrast play in 
causing death? There was chronic hydro- 


nephrosis on the left but no evidence of 


prior damage to the right kidney. No blood 
chemical studies were done before the dye 
was given, since the urine from the right 
side was not suggestive of pre-existing dis- 
ease. Death was probably due to suppres- 
sion of urine and uremia. There was no ana- 
phylaxis or allergy, but diodrast probably 
caused inflammation in an already damaged 
kidney. 

CASE 


intravenous injection of contrast medium. 


xx. Death twenty-four hours after 
Male, aged fifteen, with hydronephrosis and 

hydro-ureters died twenty-four hours after in- 

jection of skiodan. No other data available. 


Case xxi. Death at Metropolitan Hospital, 
New York City, reported through the courtesy 
of Dr. Abert Goldey. 

F. S., aged twenty-eight, admitted 
August 23, 1940, with a complaint of backache 
and pain in the area of a suprapubic tube. 


Was 


At the age of three, the patient had a spinal 
cord injury, fecal and urinary incontinence. A 
colostomy was done twenty-one years ago. In 
June, 1940, calculi in the bladder and posterior 
urethra were removed by cystoscopy. The pa- 
tient was discharged with a permanent supra- 
The general 
appearance was good, but after seven weeks re 


pubic fistula and tube in situ. 


admission occurred for the same symptoms as 
\t this time the 
findings were colostomy, cystotomy with ten- 
bladder bilateral 
tebral tenderness. Urine: specific gravity 1.015; 


5 


before, a cysto-pyelo-nephritis. 


derness in area, costover- 
cloudy; leukocytes and erythrocytes present; 
albumin 2 plus, non-protein nitrogen was 37 
mg. per 100 cc. and phenolsulfonphthalein ex- 
cretion 3§ per cent. 

Kleven days after admission the patient had 
an intravenous pyelogram with 20 cc. of 3§ per 
cent diodrast. Six hours later the patient began 
to vomit and died soon after. 


Comment. Dr. Goldey felt that death was 
precipitated by failure of excretion of the 
large amount of iodine circulating in the 
blood stream. 

Case xxi. Death in St. Louis, Missouri, due 
to sodium 2-oxo-§-iodopyridine-N-acetate (uro- 
selectan, iopax). Details not given. 
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Case xxii. The patient had congestive heart 
failure. Before receiving 70 per cent diodrast, 
he had several cardiac episodes identical with 
the one resulting fatally five days after the 
injection. 


xxiv. A patient with a syphilitic 
aneurysm. Death occurred two days after the 
injection of 7o per cent diodrast and after dis- 
charge from the hospital. Prior to this the pa- 
tient had received eight injections of 30 cc. 
each of this substance. The physician believes 
that death was due to rupture of the aneurysm. 


CasE A child with internal hydro- 
cephalus and large ventricles, who died shortly 
after the injection of uroselectan into the ven- 
tricular system. No further details. 


XXV. 


Case xxvi. The patient died following injec- 
tion of 35 per cent diodrast intraspinally. No 
further details. 


CONTRAST MEDIA 
EXCRETORY 


USED FOR 
UROGRAPHY 


Confusion in terminology and the nature 
of the drugs used for excretory urography 
has resulted from the number of different 
trade names or synonyms. Table 111 is pre- 
sented to clarify the terms in present use. 


FATAL CASES OBTAINED FROM 


THE LITERATURI 


A review of the literature shows that elev- 
en authors have each reported a single 
fatal reaction attributable to the use of a 
contrast medium for excretory urégraphy 
(Table tv). Seven of the 11 fatalities evi- 
dently represented sudden death of an ana- 
phylactic type. In the remainder, delayed 
deaths may have been the indirect result of 
damage to the viscera by the medium in- 


j ected. 


In 1936, Cumming and Chittenden,? in 
an evaluation of urographic methods, men- 
tioned 5 fatal results from the use of con- 
trast media for excretory urography. These 
cases were known to them through 164 
questionnaires which they had sent to the 
medical profession. In one of the cases, that 
of N. Moore, the patierit died forty-eight 
hours after the injection of uroselectan, pos- 
sibly as a result of sensitivity to the drug. 
In one case the cause of death was not 


752 Pendergrass, Chamberlin, Godfrey and Burdick DecemBer, 1042 
Taste III 
SUBSTANCES NOW BEING USED FOR INTRAVENOUS UROGRAPHY 
Percent- 
American Name Trade Name Adult Dose age I, Chemical Name 
in Drug 
Diodrast Diodrast 7 gm.in 20 cc. 49.8 3,5-diiodo-4-pyridone-N-acetic 
Diodone B* (a 35% sol.) acid and diethanolamine 
Pyelosil B and 
Pylumbrin B 10.§ gm. in 30 cc. 
Perabrodil B (a 35% sol.) 
Diodrast compound | Diodrast compound | 1o gm. in 20 cc. 25 A 40% solution of 3,5-diiodo-4 
Perabrodil B (a 50% sol.) pyridone-N-acetic acid and di 
ethanolamine plus 10% 3,5-diiodo 
4-pyridone-N-acetic acid and 
diethylamine 
Skiodan Skiodan 20 gm. in so cc. 52 Mono-iodo-methane sulfonate of 
Abrodil B sodium 
lodairal 
Intron 
Tenebryl 
Uroselectan lopax 40 gm. in So cc. 42 pyridone-N-acetate of 
sodium 
Neo-iopax Uroselectan B 1§ gm. in 20 cc. $1.5 Disodium-N-methyl-3: 5-ciiodo 
lodoxy] B of a 10% sol. 4-pyridoxyl-2: 6-dicarboxylate 
Pyelactan B 
Uropac B 
Hippuran Hippuran 12 gm. in 20cc. 38.8 | Sodium-ortho-iodohippurat 
* B=“from British article” 
stated and in 3 cases the evidence to in- A study of the patients who died immedi 


criminate the contrast medium used was _ ately upon injection of the medium shows 
questionable. To the best of our knowledge, certain similarities. All of the immediate 
none of these cases has been included in deaths followed the injection of diodrast, or 
this report. perabrodil (synonym). The earliest report 
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RECORD OF DEATHS REPORTED IN THE LITERATURE FROM CONTRAST MEDIA USED IN UROGRAPH 


Author Year Remarks 
ases Used 

Kalk? 1930 I Uroselectan | Death three days later due to uremia 
Riebel and Riebel'* 1931 I Uroselectan | Probably not anaphylactic, died several hours later 
Santoro! 1931 I Uroselectan | Death two weeks later due to uremia 
Nizzi-Nuti® 1933 I Abrodil Late death secondary to toxic nephrosis 
Tachot” 1935 I Perabrodil Immediate laryngeal spasm and death 
Crane? 1939 I Diodrast Anaphylactic death, immediate 
Dolan‘ 1940 I Diodrast Anaphylactic death, immediate 
Jungmichel*® 1940 I Perabrodil Immediate death due to anaphylaxis 
Bernardi! 1940 I 
Shanahan!’ 1941 I Diodrast Immediate reaction of shock, death in 24 hours 


Goldburgh and Baer’ | 1942 I Diodrast Anaphylactic reaction to drug, immediate death 


| 
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of this type which we could find was that of 
Tachot?’ in 1935. His case was that of a 
man aged twenty-one, who had a ptotic 
kidney without other demonstrable organic 
lesion. The patient died during the injec- 
tion of perabrodil. Tachot reports that 
death was apparently due to asphyxia as a 
result of laryngeal spasm. The cases of 
Crane,” Dolan,‘ Goldburgh and Baer,’ and 
our own showed immediate cyanosis and 
cardiovascular collapse with gradually di- 
minishing respirations. Pulmonary edema 
was a prominent autopsy finding in the case 
reported by Crane, as well as in our case. 

In the group reported in the literature 
the patients died hours, days, or even weeks 
after the injection of the contrast media 
and there is great difficulty in establishing 
the cause of death. Most of these had severe 
visceral damage, and particularly renal in- 
competence or destruction. Cases of single 
kidney impaired by tuberculosis, a huge 
perinephric abscess, bilateral obstructive 
uropathy with elevated blood urea nitro- 
gen, or similar advanced renal lesions termi- 
nated fatally at varying intervals after the 
use of an intravenous contrast medium. 
The relationship may be coincidental, the 
patient dying of the disease rather than the 
procedure. 


HYPERSENSITIVITY 


Hypersensitivity, simulating anaphylac- 
tic shock, was reported 77 times by radiolo- 
gists and 55 times by urologists. These fig- 
ures probably represent an exaggerated in- 
cidence, because we believe that in several 
instances a true shock had not occurred. 
This type of reaction was reported from the 
drugs diodrast, diodrast compound, iopax, 
neo-iopax and skiodan. In many instances 
of true shock the physicians expressed the 
opinion that only the prompt administra- 
tion of epinephrine saved the patient’s life. 
Illustrative cases are quoted below: 


Case of Severe Shock. An apparently healthy 
woman, aged fifty-two, was referred to the 
radiological clinic of the Hospital of the Uni- 
versity of Pennsylvania for treatment of car- 
cinoma of the cervix. Preparatory to our routine 
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intravenous urogram, the patient was ques- 
tioned carefully concerning the personal and 
family history of allergy. It was negative. The 
mouth and intradermal tests were negative 
eighteen hours before the injection was made. 

Ten cubic centimeters of a 35 per cent solu- 
tion of diodrast had been given intravenously 
when the patient went into shock. She had deep 
cyanosis, a peculiar hacking cough, evidence of 
cerebral irritation, profuse sweating, nausea 
and a sense of impending death. Prompt ad- 
ministration of epinephrine resuscitated her. 

Afterward we learned that she had been 
taking potassium iodide for some time. We do 
not know whether the iodide created a hyper- 
sensitivity to the diodrast, but we are quite 
sure that the preliminary tests gave us no 
warning. 

Case of Tetany Observed by Dr. Foseph C. Bell, 
Louisville, Kentucky. The patient developed 
tetany shortly after the injection of diodrast. 
The onset of symptoms was dramatic. The 
Trousseau and Chvostek signs were markedly 
positive. She complained of abdominal pain, 
was pale, perspired freely and seemed about to 
collapse, but responded very promptly to intra- 
venous calcium gluconate. This patient had had 
a thyroidectomy several years earlier and it was 
thought that she had a moderate parathyroid 
deficiency. 


Several other clinicians have reported 
similar experiences. 


OTHER REACTIONS 


We were interested in this survey to 
know how many patients showed non-fatal 
reactions, either local or general. In almost 
every questionnaire there were reported 
varieties of some of the following symp- 
toms: flushing, nausea, vomiting, urticaria 
(local and generalized), itching, veno- 
spasm, pain in the shoulder, sense of con- 
striction in the larynx, phlebitis, uncon- 
sciousness (occasional), tetany, cerebral 
irritations. Since in only 2 or 3 instances 
have complete records been kept in recent 
months, it was impossible to calculate the 
incidence of these symptoms. Some con- 
tributors stated that distressing symptoms 
occur even when the mouth test has been 
regarded as negative. The reports demon- 
strate that with few exceptions (about 40) 
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these symptoms occurred shortly after the 
administration of the drug and were not 
serious. 

The reports of non-fatal reactions found in 
the literature reveal that symptoms usuall; 
occurred immediately or shortly after the 
injection. These include localized symp- 
toms such as pain, burning, numbness in 
the arm, and are probably the result of 
venospasm. These reactions are mild and 
usually disappear rapidly. Occasionally, 
however, venous thrombosis may be a more 
serious complication of an injection." 

Generalized reactions of the anaphylactic 
type reported in the literature are urticaria, 
rhinitis, lacrimation, salivation, syncope, 
and shock. Such reactions have been re- 
ported following the injection of diodrast, 
skiodan, uroselectan, neo-iopax and hip- 
puran. They vary in severity, in most cases 
being mildly severe. Tsamplakos”' has re- 
ported 2 cases of such a nature following the 
use of uroselectan. Both patients were 
young women who developed rather severe 
urticaria with flushing of the face, nausea 
and vomiting during the injection of the 
drug. Hultborn’ has recorded 7 reactions 
of this type from different contrast sub- 
stances. Of particular interest was a nearly 
fatal anaphylactic shock in a man who had 
previously taken iodine medication by 
mouth without any ill effects. This indi- 
vidual gave a history of urticaria after eat- 
ing berries and crabs. Two minutes after 
the injection of 20 cc. of perabrodil he felt a 
burning in the throat and he began to 
sneeze. Hives appeared on the abdomen 
and chest, followed by sweating, uncon- 
sciousness, cyanosis, and rattling respira- 
tions. With the use of stimulants and 
infusions consciousness was restored in 
about forty-five minutes and the patient 
recovered. Later intracutaneous tests with 
perabrodil were negative. 

Reactions of a toxic nature include hy- 
perpyrexia, tachycardia, leukocytosis, anu- 
ria, and “‘iodism.”’ Simon" has reported a 
case of severe iodine acne accompanied by 
sweats, fever, vomiting, and rheumatoid 
pains following the injection of tenebry] 
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(skiodan). In his case there was impaired 
renal function and azotemia before the ad- 
ministration of the contrast substance. 

Toxic reactions to the contrast substances 
occurred chiefly in the cases where renal 
damage was present. From the evidence it 
appears that patients with azotemia are 
poor risks for excretory urography. Al- 
though many urograms have been secured 
under these circumstances the results of 
such studies are usually unsatisfactory. 
Moreover, there is the risk of producing a 
fatal reaction or further visceral damage in 
such cases. 


CONTRAINDICATIONS TO USE O} 
CONTRAST MEDIA 


The 1941 issue of “New and Non-oficial 
Remedies” advises that contrast media are 
contraindicated in patients with severe 
liver disorders, nephritis, exudative diathe- 
sis (in children) and severe uremia; and 
that they should be used with caution in 
pulmonary tuberculosis, hyperthyroidism 
and in patients in whom a reduction of 
blood pressure would be dangerous. 

Our survey prompts a discussion of the 
use of contrast media in the following situa 
tions: 

Asthma and Other Allergic Disorders. \t 
the fatalities reported above (Table 1) are 
due to hypersensitivity, the incidence of 
such reactions may be greater in allergic 
individuals. If they are due to colloidal 
shock (anaphylactoid reactions of Hanzlik 
they may occur in any patient. According 
to Hanzlik,® the term “anaphylactoid reac 
tion” is synonymous with “idiosyncrasy, 
reaction and crisis.’’ Hanzlik describes the 
condition as a “symptomatic reaction to a 
substance without previous sensitization or 
injection, the symptoms and many of the 
changes being practically indistinguishable 
from those of anaphylactic shock. Numer 
ous agents can cause this phenomenon, in 
cluding glucose, arsphenamine, 
and vaccines. Proteins are not necessary 
and best responses are obtained with intra 
venous injection.” 

Dr. Chauncey D. Leake,’? formerly of the 


serums 
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University of California, states: ‘“Diodrast 
is the sort of compound that may combine 
with amino acids in the body, giving rise to 
various polypeptids to which sensitivity 
may arise, with resulting allergic symptoms 
in almost any part of the body. I think it 
should be used with caution where there is 
any indication of allergic tendency.” 

The remarks of Dr. M. Swick!® of New 
York City are abstracted as follows: lodism 
results from absorption of inorganic ioniza- 
ble The urographic media 
organically bound compounds of iodine, not 
ionizable, and recoverable quantitatively 
from the urine. 


iodine. are 
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tients. However, we advise doing blood 
chemical studies before subjecting these pa- 
tients to intravenous injections of contrast 
media. 

Patients with Marked Faundice. Although 
most of the contrast medium is excreted by 
the normal kidney, some of it is eliminated 
by the liver, especially where kidney dam- 
age is severe. 

Repeated Urographic Examinations. Cau- 
tion should be observed in patients who 
have had repeated injections of contrast 
media. Many have been done without mis- 
hap, but some have resulted in severe reac- 
tions at later injections. 


TaBLe V 
Frequency of Allergy Mouth Intradermal Conjunctival | Intravenous 
Use by History Test Test Test Test 
Rad ologists 166 460 6 I ie) 
rologists 16 6 


Even with large doses of contrast media 
used in urography (equivalent to 25 grams 
of iodine) given rapidly, only benign reac- 
tions such as hives, head congestion and 
nausea have resulted (in Swick’s series). 
These and the lethal reactions, reported 
elsewhere, are probably due to hypertonic- 
ity of the solution and/or anaphylaxis 
caused by the medium as a whole, and not 
to iodine allergy. 

Swick feels that since contrast media 
have been used harmlessly in patients with 
a pronounced history of allergy, the indica- 
tions are to test patients only with the 
whole unaltered medium to be used. He 
recommends that the injection for urogra- 
phy should be done as follows: 1 cc. slowly; 
stop for one to three minutes; await reac- 
tion for a few minutes; resume injection 
over one to five minutes. 

Nephrectomy with Disease in Remaining 
Kidney. Deaths such 
cases, following the use of intravenous con- 
trast media. On the other hand, some ob- 
servers with large experience state that they 
have never seen any reactions in such pa- 


have occurred in 


Hyperthyroidism and Pulmonary Tuber- 
culosis. Many do not consider these condi- 
tions contraindications to injection of con- 
trast media. 

Hypertension. We received the impres- 
that contrast media should not be 
withheld in hypertension, unless there ts 
evidence of marked kidney damage. 


sion 


PREVENTION OF ANAPHYLACTIC 
REACTIONS 


In answer toquery 7 of our questionnaire: 
“What procedures do you use to prevent 
the occurrence of anaphylactic reaction 
from the customary amount of intravenous 
drug for urography?”’ the replies are found 
in Table v. 

In patients represented for visualization 
of the heart and great vessels by the Robb- 
Steinberg” technique we suggest that kid- 
ney function tests be performed. No patient 
with significantly impaired renal function 
should be accepted; and no more than a 
single injection of s0-cc. of 70 per cent 
diodrast solution should be given to a pa- 
tient on any day. 


756 Pendergrass, Chamberlin 


Epinephrine and Pitressin. Epinephrine 
solution 1:1000, in a dose of from 0.3 to 0.5 
cc., is offered as a prophylactic measure 
immediately before starting injection of the 
contrast medium, for patients giving a his- 
tory of allergy. 

Quite a number of contributors have re- 
ported reactions after the use of contrast 
media in patients who had had pifressin to 
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eliminate. intestinal gas. The value of this 
agent is questionable and it should be used 
rarely. 

Preliminary Data. We have prepared 
an outline to record preliminary data on the 
patient. It is our opinion that the physician 
who injects the contrast medium should be 
responsible for obtaining the information 
described below: 


PRELIMINARY DATA IN USE OF CONTRAST MEDIUM 


File No.___ 


Reasons for which urogram was requested 


Contrast medium to be used__ 


1. Personal history of asthma — 


Rose colds ___ Excessive sneezing 


Food sd Eczema 


Any previous iodine medication__ 


Previous urogram____ when. 


3. Patch test Date__ 
4. Intradermal test Date__ 
5. Mouth test Date__ 


Immediate allergic reactions to injection 
Flushing 


Venospasm———_ 


Any others__._ 


Dye used 


Age 
Male 
Female Date 
Hay fever 
| liv es 


Sick headaches 


Reaction 


Family history of each of above (including siblings, parents, aunts, uncles, grandparents 


Result 
Result 


Result 


Nausea 
Vomiting 
Fainting 

Pain in shoulder 


Sense of constriction in neck 


Delayed reactions to the contrast medium (date and interval) 


Radiologist 


Vol 


ler 
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ha 
his 
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Ol 
b 
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DISCUSSION OF ALLERGY TEST 

Dr. Richard Kern,'® Director of the Al- 
lergy Section of the Medical Clinic of the 
Hospital of the University of Pennsylvania, 
has advised us that when taking an allergy 
history we should ask specifically about 
asthma, hay fever, rose cold, drug sensitiv- 
ity and eczema in childhood. The history 
should not only include that of the indi- 
vidual, but also that of the family (aunts, 
uncles and grandparents). Information of 
this sort should aid in estimating the safety 
of contrast study. 

Kern believes that, of the various meth- 
ods, the patch test may be the most relia- 
ble, but the mouth test may also warn of 
sensitivity. Since some of our reactions oc- 
cur eighteen hours after the test and, since 
it is more convenient, we advise testing the 
day before urographic study. 

The intradermal test has been used ex- 
tensively by several of our contributors; 
and the conjunctival test was preferred by 
at lest one radiologist. According to the 
literature, some think the intradermal test 
of value and others believe it is of no help. 
Apparently the conjunctival test is harm- 
less and it may reveal extreme sensitivity. 


SULFONAMIDES 

Do sulfonamides sensitize a patient to 
the contrast media used in intravenous 
urography? This question was raised by 
many of our correspondents. It seemed to 
us that it should be investigated experi- 
mentally. This was done by Dr. O. W. 
Barlou of the Winthrop Chemical Com- 
pany and the data, furnished us by Dr. 
Martin Lassersohn, Medical Director, are 
appended to this report. 


SUGGESTIONS FOR AN EMERGENCY TRAY 


We have easily available in each room 
where the urographic study is made, a 
tray containing the following materials 
with which to combat a reaction: One 2 cc. 
syringe, hypodermic needle, No. 1g intra- 
venous needle, intracardial needle (2« 


gauge, 3 in.), tourniquet, hemostat, nasal 
catheter, air-way, ampoule file, rubber- 


capped bottle epinephrine (solution 1: 1000 
supranephrine), rubber-capped bottle atro- 
pine sulphate, ampoule caffeine sodio- 
benzoate (9.5 gm.), and 1 ampoule calcium 
gluconate (1 gm.). 

A physician should administer the injec- 
tion of contrast medium and should remain 
with the patient during the procedure of 
urography or be available on a moment’s 
notice. 


SAFETY OF PYELOGRAPHY IN SENSITIZED 
INDIVIDUALS 


A drug which cannot be used without 
risk for intravenous administration can 
probably be used with safety for retrograde 
pyelography, in the absence of extreme 
sensitivity, since very little, if any, of the 
drug will enter the blood following retro- 
grade study. The opinion of many in this 
survey is that there is no danger when the 
procedure is not unusually complicated. 


NEED FOR CAUTION 


In at least one instance, a suit for dam- 
ages occurred following death from a con- 
trast medium. Others have been men- 
tioned, but not in detail for fear of legal 
sequelae. 

With each package of contrast medium, 
instructions are enclosed. Unless these are 
heeded the physician may be held liable 
for a catastrophe, although it is now well 
known that the use of all the preliminary 
tests will not warn adequately against the 
toxic reaction. With the increased use of 
contrast media, in demonstrating particu- 
larly the vessels of the extremities, we have 
the impression that radiologists are not ob- 
serving the caution used in studies of the 
urinary tract and of the heart and great 
thoracic vessels. The time has come to warn 
that such caution is mandatory, even if 
one believes there are some components of 
the recommended technique which may be 
considered superfluous. 

Although fatalities have occurred, we 
feel that no one would wish to abandon the 
use of the contrast media which have per- 
mitted such great advances in diagnosis. 


| 
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Therefore, it behooves us to be on the alert 
when these agents are used, so that neither 
they nor we will fall into disrepute. 


SUMMARY 


Twenty-six deaths (not already recorded 
in the literature) are reported following the 
administration of contrast media in 661,800 
instances (0.0039 per cent). Ten of these 
deaths were classified as immediate and 
sixteen as delayed. 

Eleven fatalities have previously been 
reported. Seven of these were immediate, 
four delayed. 

The immediate deaths followed the intra- 
venous injection of diodrast and the ma- 
jority were preceded by symptoms simulat- 
ing those of anaphylactic shock, although 
the deaths may not have been due to an 
“anaphylactoid reaction.” In others, over- 
dosage may have been the cause of death. 

The contrast medium in the delayed 
deaths had not been proved to be an etio- 
logical factor. Toxic reactions may occur, 
especially in patients with previous renal 
damage and urea reduction. 

No immediate deaths have been reported 
following retrograde pyelography with any 
of the contrast media. 

Hypersensitivity, not fatal, simulating 
anaphylactic shock, was reported in a num- 
ber of instances following the intravenous 
use of contrast media. 

A brief discussion is included concerning 
the incidence and treatment of reactions, 
the contraindications to injections of con- 
trast media, the prophylaxis of reactions 
and the medicolegal aspect.* 
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Time after Administration 


1 hr. 3 hr. 6 hr. Total Total 
Weight Iodine Iodine 
Vol. Iodine Vol. lodine Vol. lodine Excretion Given 

urine excretion urine excretion urine excretion 

excretion excretion excretion 

kg. CC. gm. cc. gm. ce. gm. gm gm. 
Dog No. 8 19.4 8 2.194 23 1.092 40 176 3.449 3.390 
Dog No. 9 a3.4 85 2 498 32 1.355 34 ».34 3.82 3.720 
Dog No. 1! 11.7 71 1.228 17 675 34 158 2.061 2.043 
Dog No. 23 20.8 88 1.895 1.305 $4 437 3.637 3.642 
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APPENDIX 
This investigation was made by members of the 
Staff of the Winthrop Chemical Company and 1s 
published through the courtesy of its Medical Direc 
tor, Dr. Martin Lassersohn. 


To determine whether the administration of 
sulfanilamide and sulfathiazole has an influence 
on the excretion of diodrast. 


if 2 
Dog No. 22.6 
Dog No. 9 Pal 26 
Dog No. 11 8.2 19.5 
Dog No. 23 35.2 30.8 


Dogs were given 1 cc. per kg. (350 mg.) of 
diodrast solution 35 per cent and the normal 
excretion rates were determined (Table 4). 

To determine the effect of sulfanilamide on 
diodrast excretion, the same animals were 
treated as follows: For ten days preceding the 
administration of diodrast they were medicated 
twice daily with 100 mg. per kg. of sulfanil- 
amide with an equal amount of NaHCO;. Blood 
concentrations (mg. per 100 cc.) were as follows 
Table B): 


B 
3rd 6th 1oth 
Day Day Day 
Dog No. 8 20.8 29.4 30.3 
Dog No. 9 19.5 19.9 24.4 
Dog No. 11 16.6 15.0 19.5 
Dog No. 22 23.9 2 6 32.2 


On the day diodrast was injected the blood 
concentrations were as follows (Table c): (The 
animals were also medicated with sulfanilamide 
at zero hours, that is, at time of giving injec- 
tion of diodrast.) 

The figures on diodrast excretion were as 
shown in Table b. 

After a short rest the dogs were medicated 
twice daily for ten days with 148 mg. per kg. 


ABLE C 
4 hr. 7 hr. 24 hr 
34 2 c 9.9 
22.2 18.5 
19g 16 8 
3 26.60 
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TABLE D 


1 hr. 3 
Weight 
Vol. Iodine Vol. 
| urine | excretion) urine 

excretion excretion 

kg. cc. | gm. cc. 

Dog No. 8 | 19.0 58 2.223 50 
Dog No. 9 21.5 49 1.925 47 
Dog No. 11 11.5 39 1.123 24 
Dog No. 23 20.4 53 1.986 27 


of sulfathiazole plus 100 mg. per kg. of NaHCO; 
Blood concentrations (mg. per 100 cc.) were as 
shown in Table E. 


TaBLe E 
3rd 6th 1oth 
Day Day Day 
Dog No. 8 5.9 4.4 14.6 
Dog No. 9 4.6 3.3 12.3 
Dog No. 11 11.3 0.8 13.7 
Dog No. 23 14.5 4.1 'S.4 


On the day diodrast was given blood concen- 
trations (mg. per 100 cc.) were as shown in 
Table r. 

The animals were then given injections of 1 
cc. per kg. (350 mg.) of diodrast solution 35 per 
cent and the excretion rates were determined 
(Table c). 

Excretion of Inorganic Llodine Following 
Diodrast. As far as we have been able to deter- 
mine, no published method attempts to distin- 


Time after Administration 


» 1942 
hr. 7 hr. 
Total Total 

Iodine | Vol. Iodine Iodine lodine 

excretion | urine | excretion | Excretion) Given 
lexcretion 

gm. cc. gm. 

1.030 | 58 0.07 

1.359 58 0.552 3.5 

0.742 20 O.112 1.977 2.038 

1.320 26 0.217 3.623 $12 


guish between organic and inorganic iodine in 
the urine, since all involve oxidation, therefore 


determine total iodine. The following procedure 
was worked out for this purpose. 


TABLE F 


1 hr. 2 hr. 4 hr. 7 hr 
Dog No. 8 15.8 2 
Dog No. 9g 10.1 1§.C 18.2 13.8 
Dog No. 11 11.9 16.3 17 2 
Dog No. 23 13.4 17.2 18.4 16 


The urine is acidified with H.SO, or dilute 
HNO; and filtered from precipitated pelverin 
acid. An amount of silver nitrate sufficient to 
precipitate about 50 per cent of the chlorides 
is added (along with some NaCL) the 
silver chloride (which would include iodide if 
present) is centrifuged, then washed with dilute 
sodium acetates. The precipitate 1s suspended 
in water and dilute H,;PO,, bromine 
and boiled off, the last traces being removed by 


and 


lded 
aadeda 


TABLE G 


1 hr. 


Time after Administration 


| 

| 3 hr. 7 hr. Total Total 

| Weight lodine [odin 

| Vol. Iodine Vol. Jodine Vol. Iodine |Excretion| Giv 

| urine | excretion urine excretion urine excretion 

excretion excretion excretion 

kg. ce. gm. cc. gm. cc. gm. gm. gm 

Dog No. 8 19.1 67 1.890 37 © .906 50 0.356 3.152 3.34 
Dog No. 9 21.3 30.4 2.110 34 1.578 53 0.27 3.958 $ 
Dog No 11 12.0 38 1.195 25 1.164 SI ? 2 
Dog No. 2: 19.5 32 1.545 27 1.436 32 0.308 3.289 41 


e 
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TABLE H 


Colony 
ie 
Diet Initial weight 
Containing gm. | 
5% 
sulfanilamide 64 100 ge 
| 
sulfathiazole 64 
-( 
sulfapyridine 63 
Colony diet 
Control 62 100 91 


addition of salicylic acid. The solution is then 
treated with KI and any iodine released is 
titrated. 

Following administration of diodrast to the 
normal dogs we found about 0.5 mg. of inor- 
ganic iodine per 100 cc. of urine. This, however, 
was little more than the amount found in nor- 
mal urine (0.3 mg. per 100 cc.). 

To determine w hether the COXICITS of diodrast 
is increased in animals medicated with sulfon- 
amide drugs. 

The following observations were made on 
rats fed various sulfonamides and on control 
rats (Table 

Then the rats were given injections of dio- 
drast, as indicated, and their weights recorded. 
After ten days all living animals were killed and 
necropsied. Seven of the 84 rats showed ques- 
tionable to slight swelling of the liver; the 
organs etherwise normal (Tables 1, J, K, and L). 

From Table a it is evident that all or practi- 
cally all of the diodrast solution injected into 
dogs is excreted within a period of six hours. The 
rate and amount excreted are not influenced 
by the administration of very large dosages of 


TABLI 


We. Gain 


Average Weights of Rats During Preliminary Period 


7 days 14 days : 
No. of ra 
per cent gm. per cent f rats 
142 114 178 21 
142 115 180 21 
128 105 167 21 
145 117 186 21 


sulfonamide drugs given for a prolonged period. 

The experiments with rats were undertaken 
to determine whether the toxicity of diodrast is 
increased in animals medicated with sulfon- 
amide drugs. Sulfanilamide, sulfathiazole and 
sulfapyridine were added to the diet and the 
weights of the animals recorded for a period of 
two weeks (Table H). Then the rats were given 
injections of diodrast and their weights were 
again observed for a period of ten days (Tables 
I, J, K and L). The data indicate that an injec- 
tion of diodrast is as well tolerated by the ani- 
mals medicated with sulfonamides as by con- 
trol animals. 

It will be noted that when a dose of 3,000 mg. 
per kg. of diodrast was administered to 28 ani- 
mals there was 1 fatality; with a dose of 3,500 
mg., 3 fatalities; and with a dose of 4,000 mg., 
6 fatalities. It is important to realize that 
toxicity studies in animals are only significant 
from a comparative standpoint and have no 
practical relationship to clinical dosages where 
the margin of safety is very wide. In animal 
work enough drug is given in such experiments 
to produce a toxic and finally a fatal effect. 


© Sulfanilamide Diet 


Diodrast | in Pre Injection Weight gain No. No. 
Dose liminary Weight Rats Fatalities 
Period 6th day | roth day 
mg. per kg. per cent gm. per cent | per cent 
30 65 95 31 7 I 
350% 92 99 57 7 I 
40 79 - 


Injection weight—Weight after 18 hours of fasting. 
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TABLE J 
o.$% Sulfathiazole Diet 
Wt. Gain 
in Pre- njyection 
Weight Weight gain Ni 
‘ ats ties 
Period 6th day 1oth day 
per cent gm. per cent per cent 
61 99 6 25 7 
94 104 30 47 7 
88 100 15 7 
TABLE K 
Sulfapyridine Diet 
o.§% Sulfapyridine Die 
in Pre- njection 
liminary Weight Weight gain 
: ats t 
Period 6th day roth day 
per cent gm. per cent per cent 
58 g! 14 20 7 
74 106 24 46 7 
63 96 24 7 
TaBLe L 
oe Regular Colony Diet 
Wr. Gain Inject; 
in Pre- nyection 
liminary Weight Weight gain 
4 Nats t 
Period 6th day 1oth day 
per cent gm. per cent per cent 
76 109 5 12 7 
95 O04 40 7 
95 93 
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AN OCULAR TEST FOR SENSITIVITY TO DIODRAST 
PRIOR TO INTRAVENOUS UROGRAPHY* 


By VINCENT W. 


ARCHER, M.D., and IVOR D. HARRIS, M.D. 


University of Virginia Hospital 
UNIVERSITY, VIRGINIA 


ECENTLY several reports of deaths 

following intravenous injection of dio- 
drast have been made by Crane, Tachot, 
Dolan, Goldburgh and Baer, and others. 
Numerous preliminary tests for sensitivity 
have been tried, all of which have failed to 
give complete satisfaction. An ocular test 
is described which has proved very ac- 
curate, quick, and simple, and lacking com- 
plications in its use in over six hundred 
cases. 

The ocular test was developed because 
of the failure, in our experience, of the 
subcutaneous, the oral and the small pre- 
liminary intravenous injection tests. In the 
beginning the eye test given simultaneously 
with the subcutaneous and oral tests soon 


proved much more sensitive than either of 


the other two. It has also been used success- 
fully in the face of historical contraindica 
tions such as allergy, hypertension, pre- 
viously administered sulfanilamide 


pounds, iodides, etc. In general, however, 


com 


we have considered a history of allergy of 


importance. 


rECHNIQUI 

The technique IS simple: 

1. Both eyes are first examined for com- 
parison. 

2. A drop of the dye is then placed 
directly on the conjunctiva. 

3. The patient then closes his eyes, as in 
sleep, for one and a half minutes. 

4. Both eyes are examined (daylight pre- 
ferred) at one and a half and three and 
a half minutes following the instilla- 
tion. 

5. The reacting eye is directly compared 
with the control. 


* From the Departn ent of Roentgenology, University « 


762 


f Virginia Hospital, University, Virginia 
tual Meetir g, American Roentgen Ray Soc ety, Chicags I Se} 
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Positive Reactions. The amount of injec- 
tion of the vessels of the sclera and con- 


junctiva is the criterion of the test. After 


experience we have roughly divided the 
reactions into three types. 

Type 1. Minimal injection of conjunctiva 
only. In these cases injection of the dye 
may have no effect, or the patient states, 
upon questioning, that he has a hot flash 
and some nausea. 

Type 11. Moderate injection of conjunc- 
tival and scleral vessels. These patients 
react to intravenous injection with nausea, 
vomiting, vasomotor dilatation (a “faint 
feeling”), and occasionally generalized pru- 
ritus, urticaria, and some slight swelling of 
the upper respiratory membranes. They 
respond readily to administration of adren- 
alin. The reactions are always temporary 
with no sequelae. 

Type 11. Marked injection of sclerae and 
conjunctivae. The vessels are engorged 
from the iris to the periphery. This ab- 
solutely contraindicates the intravenous in- 
jection of the dye. Such a diagnostic pro- 
cedure is not justified if a fatality may 
result. In our clinic the dangerous reactions 
have included vasomotor and respiratory 
collapse, laryngeal edema, severe asthma, 
generalized urticaria, pruritus and even 
dermatitis. The last has been a 
delayed reaction. 


named 


When in doubt between Types 1 or 11, 
it is better to repeat the test several hours 
later or forego the examination. 


ADVANTAGES, DISADVANTAGES AND 
SUGGESTIONS 


Some patients complain of temporary 
burning in the tested eye. They should be 
forewarned so that they will not rub the 
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eye thus producing a false positive reaction. 
Nervous patients should be given a prelim- 
inary sedative. Squinting and crying, while 
not desired, result in a bilateral reaction 
upon which is superimposed a reaction from 
the dye. Thus it is useful particularly in 
children. The muddy sclerae of Negroes 
are a little harder to read but a unilateral 
difference is readily discernible. Early in 
the use of the test we had several false 
positive reactions which were caused by 
the presence of alcohol on or in the needle 
of the syringe. When this was dropped into 
the eye along with the dye a marked injec- 
tion resulted. An illustrative case is as 
follows: 


Case 1. J. H. B., Negro, aged thirty-six. 
Diagnosis of duodenal ulcer with flank pain of 
unknown etiology. Only the conjunctival test 
was positive and it was transitory in that the 
reaction cleared in five minutes. He suffered 
no reaction from the intravenous administra- 
tion of dye. Accordingly, a day later the con- 
junctival test was repeated; this time it was 
negative. Looking back on ths case we remem- 
bered that the needle from which the dye was 
dropped into the eye was saturated with alco- 
hol. This represents a false positive reaction 
from the alcohol. 


On one occasion a false negative test was 
obtained because too long a time elapsed 
(fifteen minutes) between the instillation of 
the dye and the reading of the test. 


Case v. W. D. S. History of flank pain. 
Diagnosis of carcinoma of the cervix with ques- 
tion of hydronephrosis. Skin and conjunctival 
tests showed Type | positive reaction. Fifteen 
minutes after injection of the dye, the patient 
immediately went into prolonged shock. In 
this case there was considerable delay between 
the instillation of the dye in the eye and reading 
the reaction. Some days later the test was 
repeated and this time it showed an immediate 
positive Type II reaction. 


Conversely, the eyes should not be ex- 
amined too soon, since the reaction will not 
have developed. 

A few illustrative cases of other types are 
summarized. 
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Case 1. Mrs. A. V. S., aged thirty-six. Ad- 
mitted with flank pain and hematuria. Diag- 
nosis, focal nephritis. The skin test done prior 
to injection was negative. Following the injec- 
tion of 15 cc. of diodrast, using the usual pre- 
cautions, the patient suffered acute vasomotor 
collapse, pulse could not be felt, she stopped 
breathing and became deathly white. Artificial 
respiration and intravenous adrenalin were 
given immediately. After about fifteen minutes 
the patient revived slowly. There was no de- 
layed general reaction. 

One month later the patient was given the 
conjunctival test with the oral and subcutane- 
ous tests. There was an immediate prolonged 
and severe injection of the vessels of the sclera 
and conjunctiva. The oral test was negative. 
The subcutaneous test showed a faint positive 
reaction after three-quarters of an hour. 


Case ul. L.C., female, Negro, aged forty. 
Admitted with a diagnosis of moderate pyelo- 
nephritis. Oral and subcutaneous tests were 
negative. The ocular test was not given. Eight 
hours following the examination, the patient 
developed severe generalized pruritus and an 
apparent edema. Her physician attended her 
and after calling us relieved her by the use of 
adrenalin. 

Ona subsequent visit to the clinic, some time 
later, the patient was prevailed upon to take 
the conjunctival test which was strongly posi 
tive. 


Case iv. C. N., aged sixty-five. Diagnosis car 
cinomaof bladder with probable ureteral obstruc- 
tion. The original examination in September, 
1939, had shown negative cutaneous and oral 
tests with only slight general reaction to intra- 
venous injection of the dye. A re-examination 
was made in December. The eye test (Type 11!) 
was positive while the cutaneous test was again 
negative. In view of the previous lac k of general 
reaction the dye was given. This was followed 
in fifteen minutes by severe asthma, shock, and 
eight hours later by generalized pruritus. 


The sensitization of the patient is imma 
terial from the standpoint of the test; how 
ever, it seems to indicate that in some pa 
tients sensitivity may by induced by prior 
administration of the dye. 

After nearly losing one patient we did 
not feel justified in ignoring the findings of 
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the test. As a result we have no large con- 
trol series. On the several occasions when 
the examination was done, although a Type 
11 or 111 reaction occurred, the patients have 
uniformly shown moderate or severe gen- 
eralized reactions. There have been no false 
negative reactions. There have been no 
sequelae. 
CONCLUSIONS 


1. Every patient should have a test for 


sensitivity to diodrast prior to intravenous 
urography. 

2. A test using a drop of diodrast in- 
stilled on the conjunctiva of one eye has 
proved very accurate in determining sen- 
sitivity to diodrast in over six hundred un- 
selected cases. 

3. This seems more accurate and simple 
than any other presently recognized test. 

4. There are no sequelae from the test. 
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5. The technique, the precautions, and 
several illustrative cases are given.* 
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HYPERSENSITIVITY TO DIODRAST AS 
DETERMINED BY SKIN TESTS* 


By SAMUEL A. ROBINS, M.D. 


BOSTON, MASSACHUSETTS 


HE occasional untoward reaction from 

the intravenous administration of dio- 
drast or diodrast compound as a medium 
has led to the development of the cutaneous 
test as reported in a previous communica- 
tion by Naterman and Robins.‘ We there 
emphasized that certain of the signs and 
symptoms of reactions to the diodrast in- 
jection bear a resemblance to those com- 


of the diodrast, particular attention has 
been paid to these manifestations. 


PROCEDURE 

All patients were studied on a fasting 
stomach with no food or drink for at least 
twelve hours prior to the examination. A 
history was taken and recorded on a special 
chart (see Table 1). Then 0.06 cc. 


of un 
TABLE | 
NaAME.. Hospirat NUMBER 
DaTE X-Ray NuMBER 
Allergic family history Asthma Hay fever Hives Eczema Miscellaneous 
Allergic personal history Asthma Hay fever Hives Eczema Miscellaneous 
Previous pyelography Yes No Reaction Material 
Previous iodides Yes No Reaction 
Per cent diodrast 

Tests 

Ophthalmic 

Intradermal 
Diodrast injection \mount Time 

Reaction Time after injection Treatment 
Skin symptoms 

Urticaria 

Edema of 

Cyanosis Pallor 


Respiratory symptoms 
Sneezing 
Other nasal symptoms 
Cough Choking 


Miscellaneous symptoms and course of reaction 


monly associated with allergic states. These 
manifestations are chiefly urticaria, con- 
junctivitis, mild rhinitis, sneezing, wheez- 
ing, difficulty in breathing, and edema of 
the eyelids and face. 

In further studies, which form the sub- 
ject of this report, I realized that many 
other manifestations occur which are not 
commonly attributed to allergy. In an addi- 
tional 240 cases studied with intradermal 
tests before the intravenous administration 


Wheezing 


diluted diodrast or compound diodrast was 
injected intradermally in the skin of the 
forearm, thus producing an elevation or 


wheal 2 to 4 mm. in diameter. The size of 


the wheal and the erythema, if present, was 
measured ten to fifteen minutes after the 
injection. A wheal over 10 mm. in diameter 
with pseudopod and erythema was con 
sidered a strongly positive reaction. After 
the reaction had been noted, the intrave 


nous administration of the dye proceeded. If 


* From the Departments of Radiology, Beth Israel Hospital, and Tufts College Medical School, Boston. Presented at the I 
third Annual Meeting, American Roentgen Ray Society, Chicago, IIl., Sept. 15-18, 1942. 
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the reaction was found to be positive, only 
1 cc. of dye was injected intravenously and 
the patient was carefully watched for one 
minute before the remainder of the dye was 
given. If any symptoms occurred 0.25 cc. 
of epinephrine was given intramuscularly) 
before the administration of the total dose. 
Any local or general reactions were re 


CLINICAL CONSIDERATIONS 


As is well known, in the majority of cases 
no untoward symptoms are seen following 
the intravenous injection of diodrast or 
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are similar to our previously reported in- 
cidence of 72.8 per cent negative cutaneous 
reactions and 27.2 per cent positive in pa- 
tients without general reactions. 

In Group Il, patients presented symp- 
toms of restlessness, nervousness, faintness, 
numbness, tingling of the extremities, 
nausea and back pains. These were classed 
as psychogenic. These symptoms were 
never severe and required no medical treat- 
ment, but only reassurance and encourage- 
ment. A cold compress to the forehead will 
often restore the patient to calmness. In 
the present series, 15 such cases (6.2 per 


TABLE II 
NUMBER OF CASES WITH POSITIVE OR NEGATIVE REACTIONS IN EACH GROUP 
Positive Negative 
Number of Systemic 
Group . ; Skin Per cent Skin Per cent 
Cases Reaction > . 
Reaction Reaction 
186 9 20.9 147 79.1 
1] 1s 1s 100.0 
Ig 19 20.4 14 
1V 2 2 14 7 6 30.0 


compound diodrast. Of the total 644 cases 
studied in both our series, SO9g patients 79 
per cent) showed no S\ stemic reactions be 
yond slight flushing of the skin accom 
panied by a sensation of warmth. In a 
small group of patients some symptoms 
developed, and in an insignificantly small 
group alarming symptoms developed. In 
our own series, no fatal cases occurred, al 
though deaths have been reported by many 
investigators (Crane,! Dolan,? Shanahan, 
and Goldburgh and Baer’). 

In the present series of 240 Cases studied, 
the reactions observed fall into four cate 
gories: (1) normal; (11 


psychogenic; 
autonomic or neurovascular, and (1\ 
lergic (Table 1 


11] 
al- 


In Group I, systemic reactions were ab 
sent in 156 cases (77.5 per cent). Of these, 
2.9 per cent) showed positive 


30 Cases (2 
skin reactions to diodrast or diodrast com- 
pound and 147 79.1 per cent) 


showed negative reactions. These results 


Cases 


cent) occurred. None of these patients 
showed a positive skin reaction. 

In Group 111, symptoms following the in- 
jection of diodrast were characterized by 
marked flushing of the face, later pallor, 
cyanosis, evidence of peripheral vascular 
failure, sweating, dilation of the pupils, cold 
extremities, tachycardia, rapid respira- 
tions, nausea and vomiting. These were 
considered autonomic neurovascular 
manifestations. These symptoms may arise 
during or shortly after administration of 
the dye. As a rule, the symptoms are mild, 
but occasionally they become very severe. 
They are alleviated by epinephrine, but in 
some cases require supportive treatment. 
In this series of 240 cases, such manifesta- 
tions occurred in Ig cases (7.9 per cent). 
Five of these cases (26.4 per cent) showed 
a positin e skin reaction ‘to diodrast, while 
14 of the other cases (73.6 per cent) showed 
a negative reaction. 

In Group iv, there occurred urticaria, 


or 
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mild rhinitis, sneezing, wheezing, difficulty 
in breathing, conjunctivitis, and edema of 
the eyelids and face. These cases were clas- 
sified as allergic. These signs and symptoms 
may occur during the intravenous injection 
or shortly after. As a rule they are mild and 
transient, but occasionally they may be 
severe or even alarming. These symptoms 
are controlled by the subcutaneous ad- 
ministration of epinephrine. These defi- 
nitely allergic manifestations occurred in 
this series in 20 cases (8.3 per cent). Six 


TaBLe III 
INCIDENCE OF SKIN REACTIONS IN THE ABSENCE OF 
SYSTEMIC REACTIONS IN THE TWO 
REPORTED SERIES 


Absent 
First Series General Skin Reaction 
Reaction 
604 Cases 
Negative Positive 
percent percent 
323 72.8 27.2 
Second Series 
240 Cases 186 9.1 20.9 


of these cases (30 per cent) gave negative 
skin reactions and 14 (70 per cent) gave 
positive reactions. 

The question of sensitization to the dye 
from previous injections has been raised by 
some observers (Goldburgh and Baer’). 
Twenty-six patients (10.8 per cent) in the 
present series gave a history of previous 
injections for excretory urography. None of 
them showed reactions in any way different 
from the response to the original injections 
of diodrast. There was nothing to indicate 
an induced hypersensitivity following re- 
peated injections. 

As part of this study, the effect of the dye 
on the blood pressure was observed in 100 
patients who presented no symptoms. The 
blood pressure was taken before the injec- 
tion and repeated fifteen or twenty minutes 
after it. No noteworthy changes took place. 


COMMENT 


In our previous communication‘ we an- 
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alyzed the- reactions following the admin- 
istration of diodrast as potentially allergic. 
Further clinical observations have con- 
vinced me that although allergic reactions 
are fairly common, others occur which can- 
not be attributed to this factor. Therefore, 
in this paper, a more extended classification 
of the reactions based on the symptoma- 
tology is presented, namely reactions due to 
psychogenic, neurovascular or autonomic 
factors, as well as allergic manifestations. 

It is obvious that neither autonomic nor 
psychogenic reactions can be foretold by 
skin tests. Since in the previous paper the 
various forms were not differentiated, the 
significance of skin tests in the two series 
cannot be compared so far as cases with 
abnormal reactions are concerned (Table 
111). 

Of the 20 in Group 1v, or allergic cases, 
14 (70 per cent) had positive skin reactions 
and 6 (30 per cent) had negative reactions. 
Of the other non-allergic cases (Groups 1, 
11, and 111), 44 had positive skin reactions. 
Therefore, the error of skin test so far as 
allergy is concerned is as follows: 30 per 
cent of the patients having systemic re 
actions do not have positive skin tests 
whereas 24 per cent of those with positive 
skin tests have systemic reactions. None 
theless, | believe that a skin test before an 
intravenous administration of diodrast or 
diodrast compound is advisable in order to 
be able to anticipate possible untoward re 
actions to the dye. 


CONCLUSIONS 


1. Intracutaneous tests with diodrast or 
diodrast compound were done in 240 con 
secutive cases prior to excretory urography. 

2. The incidence of systemic reactions to 
the dye was studied, and the reactions were 
classified according to symptomatology, as 
psychogenic, autonomic or neurovascular, 
and allergic. 

3. The significance of skin tests is evalu 
ated in relation to cases with or without 
systemic reactions. 

4. Although the skin tests do not permit 
a definite conclusion as to the development 
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THE VALUE OF EXCRETORY UROGRAPHY IN THE 
INTERPRETATION OF RENAL FUNCTION* 


By KARL KORNBLUM, M.D., and THEODORE R. FETTER, M.D. 


PHILADELPHIA, PENNSYLVANIA 


or excretory urography 
was introduced into this country in 1930, 
at which time it was hailed as another of 
the remarkable and epoch-making achieve- 
ments of roentgenology. The first reaction 
of nearly everyone using this new method 
of visualizing the urinary tract was one of 
gross disappointment. Physicians had been 
accustomed, in retrograde pyelography, to 
sharp, dense, clearly defined outlines of the 
renal pelvis and ureter. These features were 
largely lacking in excretory urography and 
proved to be the source of considerable dis- 
appointment to those using the new 
method for the first time. The fact that the 
contrast medium used in intravenous urog- 
raphy is excreted by the kidneys in only a 
5 per cent concentration of iodine is in 
marked contrast to the Io to 1§ per cent 
concentration of iodine formerly used in the 
retrograde method and accounts for the 
difference in the density of the shadows 
produced by the two methods. In addition 
the inability to control the placement of 
the contrast medium in the intravenous 
method makes visualization of the urinary 
organs uncertain and unsatisfactory in 
many instances. In spite of these inade- 
quacies, experience and an appreciation of 
the many advantages of excretory urog- 
raphy have made this procedure one of the 
most popular and valuable in the entire 
realm of roentgenography. 

After surviving the initial period of dis- 
appointment, the medical profession soon 
came to realize the possibilities and future 
of intravenous urography. It was recog- 
nized that the new method was not a sub- 
stitute, nor could it ever supplant retro- 
grade pyelography. It did, however, possess 
certain features not to be found in the older 
method. Among these is the opportunity 


to study the urinary tract under normal 
physiological conditions. Since intravenous 
urography depends entirely upon the 
ability of the kidneys to excrete the dye, the 
method gives some index as to the func- 
tional capacity of the kidneys. This is one 
of the features of the procedure that has 
always been of special interest to us and we 
have always attempted a functional inter- 
pretation of all urograms. We have the 
impression that many urologists and roent 
genologists pay little attention to this phase 
of the examination. As regards clinicians in 
general, there are many who do not realize 
that adequate renal function is essential to 
the success of excretory urography. It is 
surprising the number of patients referred 
to the radiologist in whom renal function is 
so poor that visualization of the urinary 
tract by this method is impossible. Such 
examinations are a waste of time and ma 
terial. 


IMPORTANCE OF DETERMINING 
RENAL FUNCTION 


THE 


In the consideration of any problem re- 
lated to renal disease, it is of the utmost 
importance to measure the functional effi 
ciency of the kidneys. It is fairly obvious 
that in the contemplation of surgery on an) 
part of the urinary tract, a comprehensive 
study of renal capacity and expectancy is 
necessary. If the surgical procedure is neph 
rectomy, it behooves the surgeon to know 
exactly what the condition of the remaining 
kidney 1s and what he may expect from it 
in taking on the extra load. The fact that 


one kidney is non-functioning as a result of 


infection or calculous disease, the other al 
ready having undergone compensatory hy 


pertrophy, does not necessarily preclude 


normal function in that kidney or that re 


* From the Departments of Roentgenology and Urology, Jefferson Medical College and Hospital, Philadelphia. Presented 
Forty-third Annual Meeting, American Roentgen Ray Society, Chicago, IIl., Sept. 15-18, 1942. 
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moval of the diseased organ will mean or 
rather indicate the continuation of normal 
function or efficiency compatible with life. 
These facts are well recognized in the uro- 
logical surgical wards. It is therefore most 
important to obtain as much information 
on renal efficiency as is possible. It is a 
striking clinical fact that knowledge of the 
functional ability of the kidneys in the 
management of Bright’s disease enables the 
clinician to correctly prognosticate the fu- 
ture of the patient. It serves him well 

diagnosis of any renal disease; in fact, it is 
only by demonstrating impairment of kid- 


ney function that one becomes aware of 


renal disease. It is well known that the 
degree of hematuria, albuminuria, pyuria, 
or hypertension is no indication of the se 
verity of the renal lesion. 

It is also well to recognize the fact that 
prognosis is based on a knowledge of the 
functional capacity of the kidneys or kid- 
ney. In surgery, it is necessary to appreci 
ate this because all postoperative therapy 
is governed by the application of the knowl- 
edge of renal efficiency. The clinician ap- 
preciates the necessity of regulating the 
fluid intake of the nephritic patient and 
understands that the fluid needs of such a 
patient are only properly supplied by know- 


ing the degree of functional impairment of 


the kidneys. The surgeon likewise is con- 
fronted with a similar problem. To be able 
to state that the postoperatiy e nephrec 
tomy or abe tom) needs just SO much 
fluid indicates that the patient was well 
studied beforehand relative to renal eff 
ciency. 


RENAL FUNCTION TESTS 


The urologist, as a general rule, is inter 
ested in the determination of the total func- 
tion of both kidneys and the relative efh- 


ciency of each kidney in the performance of 


the total amount of work. Many tests have 
been devised to obtain this information, 
but they may be classified into three 


groups: (1) tests of excretion, (2) tests of 


retention, and 3) combined tests of excre- 
tion and retention. Very few urologists 


determine the maximal specific gravity of 
the urine, because in many instances it is 
not practicable, although in early cases of 
nephritis it is of the utmost importance. In 
cases of chronic atrophic pyelonephritis, 
the ability of the kidneys to concentrate 
and dilute urine may be of value to indicate 
prognosis. Hypoplasia of the kidneys, con- 
genital or acquired, would also fall into 
these groups. 

For the determination of renal function 
in gross disease of the urinary tract, the 
methods usually employed are based on 
two principles: first, the effectiveness or 
ability of the kidneys to eliminate intro- 
duced substances such as phenolsulphon- 
phthalein, or indigo-carmine dyes; second, 
the success of the kidneys in excreting the 
waste products of normal metabolism. This 
is determined by tests of blood chemistry, 
as non-protein nitrogen, blood urea, creat- 
inine and chlorides. These in turn may be 
and often are studied by comparative 
values of the waste products in the urine, 
the so-called clearance tests. For matter of 
completeness, it is well to mention that a 
daily tabulation of the total fluid intake 
and output of urine is maintained routinely 
on all urological patients. 

The foregoing statements indicate that 
it concerns all of us to know how best to 
determine renal efficiency and how to inter- 
pret the results. The purpose of this par- 
ticular study, indeed, is to indicate the 
value of and possibly also to further clarify 
our understanding of excretion urography 
as a test of renal function. 

We have always felt that in excretory 
urography an opinion regarding the func- 
tional state of the kidneys is of equal impor- 
tance with an interpretation of the mor- 
phological condition of the urinary organs. 
Certain it is that the functional aspect of 
the method cannot be ignored if the full 
value of the procedure is to be utilized. We 
have made occasional observations during 
the past ten or twelve years, correlating the 
functional response of the kidneys as indi- 
cated by excretory urography with other 
renal function tests. We soon came to 
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realize that phenolsulphonphthalein elim- 
ination gave us the most reliable estimate 
of renal function as far as excretory urog- 
raphy was concerned. Arbitrarily we 
established the working rule that if the 
total phenolsulphonphthalein elimination 
was less than 25 per cent of normal, visual- 
ization of the urinary tract by excretory 
urography could not be expected and thus 
the procedure was contraindicated. Also, 
we learned that we could not rely upon the 
blood urea nitrogen and other blood chem- 
istry studies of renal function, since there 
appeared to be little correlation with the 
results of excretory urography. This is 
readily understandable in view of the fact 
that blood chemistry studies of renal func- 
tion depend upon an entirely different prin- 
ciple than is involved in the excretion of the 
dye for excretory urography. The above 
were clinical impressions only and not 
based upon any accurate scientific investi- 
gation. It hasalways, therefore, been a ques- 
tion with us as to the degree of accuracy 
that may be attained in the interpretation 
of renal function on the basis of excretory 
urography. This has been the motivation 
for the present investigation. 


METHOD OF STUDY 

Obviously this is a problem that could 
not be undertaken satisfactorily by a roent- 
genologist alone, and equally well, a urolo- 
gist would be seriously handicapped from 
the roentgenological point of view. Conse- 
quently a combined urological and roent- 
genological investigation was undertaken. 
No selection of cases was made. They were 
more or less consecutive patients requiring 
urological investigation because of their 
complaints. They comprised private, ward 
and dispensary patients, of all ages, both 
sexes and several races. They covered a 
wide range of pathological conditions of the 
urinary tract. The conclusions are based 
upon the results obtained from a study of 
79 patients who had 84 excretory urograms 
and at least a similar number of clinical 
investigations of renal function. 
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ROENTGENOLOGICAL STUDIES 


An excretory urogram was made at the 
request of the referring physician. The tech- 
nique employed consisted of the prepara- 
tion of the patient by the administration of 
1 ounce of castor oil the night before to rid 
the intestinal tract of gas and solid content. 
The patient was permitted to have break- 
fast and the roentgen examination started 
as early in the morning as practical. A sur- 
vey film of the abdomen was made (Fig. 1 
4), and as soon as developed it was in- 
spected by a member of the radiological 
staff to determine if the preparation of the 
patient had been adequate, if the roent- 
genological technique was satisfactory and 
to determine the presence of a urinary cil- 
culus or other condition of pathological in- 
terest that might have some influence on 
the subsequent urogram. When the survey) 
film was satisfactory, the contrast medium 
for excretory urography was given intra- 
venously. A rubber compression bag was 
immediately applied to the lower abdomen 
and the first film of the urogram taken five 
minutes after the injection of the dye (Fig. 
1, B). The patient was permitted to remair 
on the table with the compression bag in 
position for ten minutes, at the end of 
which time the second film was made (Fig. 

, C). The compression bag was removed 
and the patient immediately placed in the 
erect position for a third film (Fig. 1, D). 
Additional films were made with the pa 
tient recumbent at thirty and seventy-five 
minutes (Fig. 1, E—-F). All films were devel- 
oped as soon as made and seen by a roent 
genologist so that the technique could be 
altered if the findings so indicated. In pa 
tients in whom there was delayed excre 
tion of the dye or in the presence of ureteral 
obstruction where it was desired to know 
the time required for the renal pelvis to rid 
itself of the dye, the examination was con- 
tinued for two, four or six hours, seldom 
longer. Thus no routine procedure was fol- 
lowed but the examination made to fit the 
needs of the patient. 

The technique as described was used tn 


n 
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. Normal excretory urography. 4, survey film; B, five minute film; C, fifteen minute film; D, erect 


film at fifteen minutes; £, thirty minute film; F, seventy-five minute film. 


private patients. In ward and clinic cases, 
only one film was made at fifteen minutes 
and the erect film was made at thirty min- 
utes and the last film at sixty minutes. 
There was little or no difference in the end- 
results of the two methods. The ward 
method used five instead of six films and 
consumed a little less time in the majority 
of patients. 

All urograms were interpreted by one in- 
dividual (K. K.). The data collected from 
the urograms consisted of the following 
items: the findings on the survey film, the 
intensity of the excreted dye in the various 
portions of the urinary tract in the five, fif- 
teen, thirty and seventy-five minute films, 


the rate of excretion of the dye, the effect of 


the erect position on the position of the kid- 
neys and distribution of the dye, the ability 
of the renal pelvis to eliminate the dye and 
the nature of the pathological condition re- 


vealed by the examination. From the ac- 
cumulated data an interpretation of renal 
function was made. The function of each 
kidney was evaluated separately and was 
recorded as either hyperfunction, normal 
function, slight, moderate or marked im- 
pairment of function or no function. 


UROLOGICAL STUDIES 


For the purpose of this study the phenol- 
sulphonphthalein test was selected. Phenol- 
sulphonphthalein was used because it is the 
most accurate of the dye tests, and is based 
upon the same physiological principle as 
the contrast medium used in excretory 
urography. The elimination of the dye is 
computed with mathematical accuracy. It 
has the advantage over indigo-carmine as a 
dye test in that the personal equation of 
grading the color of the dye eliminated in 
the urine is ruled out. Rowntree and Ger- 
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aghty introduced phenolsulphonphthalein 
as a test for renal function in 1gto. It cer- 
tainly remains one of the most important 
contributions to medicine and in particular 
to the specialty of urology. The normal kid- 


ney will excrete from 60 to 85 per cent of 


the dye injected in two hours. The total 
two hour phenolsulphonphthalein meas- 
ures impairment of kidney function only 
when extensive renal damage exists. It was 
pointed out by Chapman and Halsted! that 
the excretion of phenolsulphonphthalein 
during the first fifteen minutes after its in- 
jection is a much more sensitive test and, i1 
their experience, comparable to the urea 
clearance as a measure of renal efficiency. 
The same investigators noted that 28 per 
cent was the lowest fifteen minute excretion 
by normal individuals. 


TECHNIQUE OF THE PHENOLSULPHON- 
PHTHALEIN TEST 

The phenolsulphonphthalein test may be 
either total or divided. In this study, the 
divided or differential test was done. The 
patient is given 400-500 cc. of water one- 
half hour before the injection of the dye. 
The patient is placed on a cystoscopic ta- 
ble, a cystoscope is introduced into the 
bladder and a ureteral catheter is passed to 
each kidney. In our series, there were sev- 
eral cases with a single kidney. In such 
cases, it was not necessary to pass a cathe- 
ter to the remaining kidney since the urine 
could be collected directly from the blad- 
der. One cubic centimeter of a sterile solu- 
tion of phenolsulphonphthalein (0.006 gm.) 
is injected intravenously. Test tubes con- 
taining a small amount of sodium carbonate 
are so placed that as the urine is excreted 
and flows out through the catheters it drops 
into the test tubes. It is important to col- 
lect all the urine from the time of injection 
to the completion of the test. When the al 


kalinized urine turns reddish, excretion of 


the dye has begun. Normally, the dye ap- 
pears in two to six minutes after the in- 
travenous injection. The appearance time 
of the dye is noted. If there is a delay in the 
appearance time, it is an indication that 
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functional:impairment of that kidney may 
be expected. On the other hand, prompt ex- 
cretion as noted by the appearance time 
does not necessarily preclude impairment of 
renal efficiency. It is the total out put of 
each kidney that is important etka than 
the appearance time. Urine is collected fora 
period of fifteen minutes from time of the 
intravenous injection. The period of time 
of collection is variable. Many urologists 
collect urine for a period of ten minutes 
after the appearance time. Otliers make a 
collection thirty minutes after the intra- 
venous injection. It is obvious that a group 
of determining factors enter into the pic 
ture to vary the time of collection. For 
practicable purposes a time of fifteen min 
utes suffices in the majority of instances. In 
our clinic, this practice is invariably fol 
lowed. The output of phenolsulphonphtha 
lein is measured by means of a colorimeter. 
The specimens are diluted to 1, cc. al 
kalinized, and tested with the Dunning 
colorimeter. 

For this study, a normal output of phe 
nolsulphonphthalein i in a fifteen minute pe 
riod after intravenous injection of the dye 
was considered as 15 per cent from each 
kidney. Needless to say, there was consid 


erable variance from this figure. Values of 


12.5 to 17.§ per cent were considered in the 
realm of normal. This compares well with 
the normal found by Chapman and Hal 
sted, namely 28 per cent in the total cutput 
in the first fifteen minutes excretion period. 
Freyberg? likewise stated that excretion of 
less than 28 per cent of the total output 
during the first fifteen minutes is considered 


to indicate impairment of the function of 


the kidneys. Values of 20 per cent excretion 
and over were considered as hyperfunction. 
A range between I0 to 12 per cent was de 
noted as slight impairment; between 5.§ to 

5 per cent moderate impairment; below § 
per cent marked impairment of function 
and no dye excreted as non-functioning. In 
a number of instances, a trace of the dye 
was excreted during the collection time but 
not a sufficient density of color to obtain a 
reading with the colorimeter. 
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The possibility of error in conducting the 
differential phenolsulphonphthalein must 
be kept in mind. In the first place, many 
patients are ver) much concerned because 
of the procedure of cystoscopy. The mental 
and emotional state of these patients can 
not be ov erlooked. Second, if difficulty is 
encountered in passing the cystoscope or 
the ureteral catheters to the kidney, it 1s 
evident in some instances that delay of the 
dve may occur. Third, it is necessary that 
exactly 1 cc. of the dye be given intrave- 
nously and that correct timing of events 
from then on be carefully noted. The vari 
ance in urological disease will be considered 
later. 

CORRELATION OF DATA 

The results of the differential function of 
the kidneys as determined by the elimina 
tion of phenolsulphonphthalein were com 
pared with the interpretations of the renal 
function from the excretory urograms. Of 
the 84 studies, there were $9 1n which the 
two methods were in complete agreement 
and 25 in which the results of the two meth 
ods were at variance, thus giving an agree 
ment of 70 per cent. In the latter group, an 
attempt was made to determine the cause 
of the disagreement and usually it was pos 
sible to assign the error to either the excre 
tory urogram or the phenolsulphonphtha 
lein elimination. This decision was arrived 
at by taking into consideration a number of 
other factors, such as other functional tests 
as the indigo-carmine elimination, total 
phenolsulphonphthalein, non-protein nitro 
gen, blood urea and the urea clearance 
tests. Also, the clinical condition of the pa 
tient and the nature of the pathological] 
condition present were helpful in determin- 
ing the true status of renal function. After 
a critical analysis of the 25 cases in dis 
agreement, it was found that the roentgen 
examination was 1n error in 12 instances, 
and the phenolsulphonphthalein 1 
cases. In one patient, the urogram was in 
error for the right kidney and the phenol 
sulphonphthalein for the left. In 2 cases, no 
explanation could be found for the disagree 
ment. 
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ANALYSIS OF RESULTS 
One would anticipate that the discrep- 
ancy that might be found in a comparison of 
the two methods of testing renal function 
TABLE 


CLASSIFICATION OF CASES ACCORDING TO 
URINARY TRACT DISEASI 


No. of 


Cases 

No urinary tract disease 
Urinary tract infection 
Obstruction with infection 

Upper urinary tract 14 

Lower urinary tract . 10 
Obstruction without infection 

pper urinary tract 

Lower urinary tract I 
Urinary lithiasis 1S 
Congenital lesions 
Tuberculosis . 6 
Polycystic disease 


would depend in a large measure upon the 
number, nature and severity of the patho- 
logical conditions of the urinary tract in- 
cluded in the investigation. Obviously, if 
one studied only individuals with no uri- 
nary tract disease, one might expect the two 
methods to show almost complete agree- 
ment. This fact is well illustrated in this in- 
vestigation. Reference to Table 1 shows that 
only 12 cases were negative, having no 
urinary tract disease, while 72 showed 
pathological conditions of variable degree 
of severity and significance as far as renal 
function is concerned. Table 11 shows the 
distribution of errors attributed to the in- 
terpretation of the excretory urograms as 
compared with those assigned to the phe- 
nolsulphonphthalein elimination. As will be 
noted the errors for both tests are fairly 
well distributed throughout the range of 
pathological conditions studied. This is a 
very good indication of how closely these 
two methods of testing renal function paral- 
lel each other. 

There was an attempt to determine the 
cause for the errors made in both methods 
of testing renal function. We believe there 
will be little disagreement with the premise 
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that the phenolsulphonphthalein elimina- 
tion is a more sensitive and more accurate 
index of renal capacity than excretory urog- 
raphy. This is apparent from the fact that 
13 errors were attributed to excretory urog- 
raphy as against 11 for phenolsulphon- 
phthalein elimination. It is surprising that 
the difference is not greater in favor of the 
latter method. Greater accuracy of the 


TABLE II 


DISTRIBUTION OF ERRORS ATTRIBUTED TO EXCRETORY 
UROGRAPHY AS COMPARED WITH THE ERRORS OF 
PHENOLSULPHON PHTHALEIN 
ELIMINATION 


Phenolsul- 


Excretory phon- 
Urography phthalein 
Test 
2 No urinary tract disease 
2 Urinary tract infection. 2 
Obstruction with infection 
1 ....Upper urinary tract. 3 
I .Lower urinary tract.... 


Obstruction without infection 


_Upper urinary tract..... 
I .Lower urinary tract 

4 -Urinary lithiasis.......... 2 
I .Congenital lesions 
1 .... Tuberculosis. ... I 
Polycystic disease 


phenolsulphonphthalein — elimination, no 
doubt, also accounts for the fact that no er- 
rors occurred by this method in the 12 pa- 
tients of this series showing no urinary 
tract disease while 2 errors are credited to 
excretory urography in the same group of 
patients. 

An Analysis of the Errors Due to Excretory 
Urography. In 2 patients in whom the 
phenolsulphonphthalein elimination showed 
normal function and in whom no urinary 
tract disease could be found, the excretory 
urogram was reported as revealing mod- 
erate impairment of function bilaterally. 
One of these was definitely an error of inter- 
pretation; the other, however, could not be 
definitely accounted for since there was 
poor visualization of the urinary organs 
throughout the examination. 

Two errors occurred in patients having 


» 1942 


urinary tract infection. One of these 
showed delayed excretion of the dye in the 
urogram and never satisfactory visualiza- 
tion of the pelves or ureters although the 
bladder shadow was of a fair degree of den- 
sity. It is felt that possibly irritability of 
the renal pelves causing rapid elimination 
of the dye was responsible for the error in 
interpretation in this patient. The second 
case was a patient who had the most severe 
reaction to the urographic medium that we 
have ever encountered. It is conceivable 
that a severe anaphylactic shock might 
readily interfere with the normal excretion 
of the dye but in our patient normal func 
tion was apparent on the right side and 
moderate impairment of function on the 
left; although the phenolsulphonphthalein 
elimination was normal for both sides. Pos 
sibly here again the left pelvis was not suf 
ficiently retentive to obtain satisfactory 
visualization. 

Of the 13 errors attributed to excretory 
urography 8 occurred in patients having 
some form of urinary tract obstruction. In 
such cases, the visualization is often confus 
ing. The dye may appear very promptly at 
five minutes but because of the obstruction 
will accumulate in the pelvis and ureter 
producing a very dense shadow. This often 
gives the impression of excellent renal func 
tion whereas function may be seriously im 
paired as revealed by the phenolsulphon 
phthalein elimination. This error is more 
likely to occur in unilateral obstruction 
since obstruction of both ureters will pre 
vent much of the dye reaching the bladder 
and the lack of density of its shadow at one 
hour will reveal an impairment of total 
renal function. 

Of the 8 obstructive cases, 4 were c ym phi 
cated by the presence of one or more cal 
culi. It is apparently in the calculus group 


that most errors in the interpretation of 


renal function by excretory urography will 
occur. Obstruction is probably the more im 
portant factor but the presence of a stone 
enhances the possibility of error. 

One of the obstructive cases was con 
genital in origin with a hypoplastic kidney 


| 


VoL. 48, No. 6 


on the right side and a congenital stricture 
at the ureteropelvic junction on the left. 
The retention and accumulation of dye in 
the left pelvis gave an erroneous impression 
in regard to the functional capacity of the 
kidney. 

One error occurred in a patient with renal 
tuberc ulosis. EK xcretory urography shares 
with other functional tests the frequent in- 
ability to accurately determine renal ca- 
pacity in this condition. One may encounter 
what appears to be normal function in the 
presence of marked impairment, or the 
function, as in the present case, may ap 
pear very poor, W hereas as a matter of fact, 
the efficiency of the kidney was very good, 
as revealed by the phenolsulphonphthalein 
elimination. 

An Analysis of the Errors Due to Phenol 
sulphonphthalein Elimination. In Table u, 
the errors attributed to faulty elimination 
of phenolsulphonphthalein are noted. In 
the cases where no urinary tract disease was 
demonstrable, the phenolsuly yhonphthalein 
elimination was normal. It was interesting 
to note that other renal function tests as 
indigo-carmine dye elimination, clearance 
values, maximal specific gravity studies, 
and blood chemistry determinations were 
also normal. 

An analysis of the errors for phenolsul 
phonphthalein elimination indicates that 
the larger number fall into the group of the 
obstructive uropathies. Indeed this is true 
also of excretion urography. If the roent 
genologist bases his ability of interpretation 
of renal efficiency on his experience with ex- 
cretion urography, certainly it is true that 
skill acquired by experience is of prime ne 
cessity in the procedure of performing the 
divided phenolsulphonphthalein test. Dif- 
ficulties encountered in passing catheters to 
the kidneys in cases of urinary tract ob 
struction are recognized. 

Ordinarily one does not expect any varia 


tion in excretion urography in cases of 


urinary infection. There were 2 cases, how 
ever, in this study where a distinct difter 
ence was noted. In one case, the infection 


was rather acute, the infective organism, 
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Staphylococcus aureus. \n this instance, it is 
evident from subsequent investigations 
that had the phenolsulphonphthalein test 
been repeated, a normal elimination might 
have been expected. In majority of in- 
stances, gross infection of the urinary tract 
exclusive of tuberculosis gave a normal re- 
sponse to the elimination of the dye. In the 
second case of urinary infection, also with 
Staphylococcus aureus, there was an asso- 
ciated hypertension. On the other hand, in 
this study it was noted that there were in- 
stances of associated hypertension and 
urinary infection which responded normally 
both to the phenolsulphonphthalein output 
and excretion urography. It is well to state 
here, that in an acute infectious process of 
the kidney passing a catheter up the ureter 
for the prime purpose of obtaining informa- 
tion of renal efficiency is not advisable. In- 
travenous urography has a distinct ad- 
vantage in this type of case. 

In consideration of the obstructive urop- 
athies with or without accompanying in- 
fection, the problem of obtaining correct 
phenolsulphonphthalein studies becomes 
more complicated. In § cases, an error for 
phenolsulphonphthalein was tabulated. 
Here one must again emphasize the necees- 
sity for gentleness, understanding and skill 
in the instrumental procedure. The type 
and location of the obstruction is important. 
In high obstructions, the possibility of error 
is greater. The difficulty in properly placing 
the catheters in certain types of obstruction 
is recognized. Abnormal insertion of the 
ureter into the pelvis illustrates this point. 
In many obstructive states, excretion urog- 
raphy will give a more accurate index of 
renal capacity if correctly interpreted. 

There were 2 cases of urinary lithiasis 
where the phenolsulphonphthalein excre- 
tion was in disagreement. In one instance, a 
calculus was impacted at the ureteropelvic 
junction. No urine could be obtained from 
this kidney although function was noted by 
the excretory urogram. In the other case, a 
calculus was impacted in the lower portion 
of the ureter and catheterization was not 
possible. 
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In calculous disease, the results of phe- 
nolsulphonphthalein excretion be 
carefully interpreted. Much depends upon 
the type, position and size of the calculus. 
Stag-horn calculi filling the entire renal pel- 
vis and calyces in the majority of instances 
give evidence of no function or merely a 
trace of phenolsulphonphthalein excretion, 
yet with excretion urography, fairly good 
function may be indicated (Fig. 2). It is the 
calculus in the ureter which most often 
serves to confuse one relative to elimination 
of phenolsulphonphthalein. Whether the 
calculus is impacted or movable, care must 
be exercised in concluding that the kidney 
is functionless. 

In this series, a number of congenital 
urinary tract lesions were encountered. In 
one case, the phenolsulphonphthalein test 
was decidedly in error. This is explained on 
the basis of the type of anomaly. In this 
particular instance, the patient had a com- 
plete reduplication of renal pelves, and 
ureters on one side and double pelvis and 
bifid ureter on the other. The difficulty 
again in obtaining all the dye excreted over 
a certain period of time is raised, particu- 


rs 


larly as this patient had a normal total 
phenolsulphonphthalein output. In many 
congenital lesions of the upper urinary tract 
instrumental difficulties present themselves 
and unless one is particularly skillful in the 
managementof these cases, errors must beex 
pected in phenolsulphonphthalein excretion. 

In one case of tuberculosis of the kidney, 
the phenolsulphonphthalein test was in er 
ror. Renal tuberculosis is noted for the vari 
ance of dye excretion. This is true of both 
phenolsulphonphthalein and 
mine dyes. Numerous explanations have 
been offered. Probably the one most accep 
table is the marked irritability of the renal 
pelvis in the presence of tuberculous urine 
and the ureteral catheters. Because of this 
variance, phenolsulphonphthalein excretion 
must be counterbalanced with the other 
tests of renal function. In diagnosis of earl) 
renal tuberculosis, phenolsulphonphthalein 
excretion and, for that matter, all the other 
tests of renal function are considered valu 
less. As destruction of the kidney progresses, 
impairment of function may be determined 
by phenolsulphonphthalein excretion and a 
more correct impression obtained. 


indigo Car 


Fic. 2. Stag-horn calculi may cause difficulty in determining renal function both by excretory 1 
and phenolsulphonphthalein elimination, 4, survey film; B, shows difficulty in estimating an 


intensity of dye. 
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FIG. 


Delayed excretion of the dye usually means impaired renal function, but not always. 4, no visualiza- 


tion at five minutes; B—C, normal visualization at fifteen and thirty minutes. Patient had normal renal 


function. 


DISCUSSION 


It seems advisable here to briefly review 
the criteria for the interpretation of renal 
function as depicted by excretory urogra- 
phy (Fig. 1). A careful study of the survey 
film is essential in order not to overlook 
conditions, particularly the 
urinary calculi, that may be subsequently 
obscured in the urogram. Normally, the 
urographic medium should make its ap- 
pearance in the renal pelvis and ureter 
within five minutes of its intravenous in- 
jection. The visualization of these struc- 
tures at this time is usually not adequate. 


The bladder usually does not contain any of 


the dye although its appearance there may 
occur if the pelves are irritable and non-re- 


tentive. While the prompt appearance of 


the dve with good intensity at five minutes 
usually indicates normal renal function, a 
warning should be given that this is not al- 
ways the case. Dye should appear in the 
ureters at five minutes. When no dye is 
present in either the ureters or bladder, it 
may be due to the fact that the renal pelves 
are too retentive. This could be the result 
of an obstruction at the ureteropelvic junc 

tion or an inflammatory involvement of the 
pelvis interfering with its contractility 

Under such circumstances, the amount and 
intensity of the dye in the renal pelvis might 
indicate excellent function in the presence 
of definite impairment. 


presence of 


In this investigation, a number of cases 
were noted in which visualization at five 
minutes was definitely below normal and 
vet at fifteen and thirty minutes renal func- 
(Fig. 3). This 
phenomenon we regard as evidence of de- 
layed excretion of the dye. We have no ade- 
quate explanation for this observation. The 
same retardation of the appearance time of 
the dye occurs in the _ phenolsulphon- 
phthalein and indigo-carmine elimination 
tests, also without adequate explanation. It 
is emphasized, therefore, that delayed visu- 
alization does not necessarily mean im- 
paired renal function. The remainder of the 
examination and all other factors must be 
taken into consideration before an interpre- 
tation of renal function is rendered. 

We have never practiced the withholding 
of water prior to excretory urography as 
has been reported by some roentgenolo- 
gists. It would seem conceivable that the 
state of the tissues regarding water content 
might readily influence the rapidity with 
which the dye appears in the renal pelvis. 
At least this factor may account for the de- 
laved excretion of the dye observed in some 
of our normal cases. 

In the fifteen and thirty minute films 
visualization of the upper urinary tract is 
normally at its best and it is at this time 
that pathological lesions will usually be re- 
vealed to best advantage. Experience has 


tion was obviously normal 
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taught that normally one can expect only 
fragmentary visualization of the urinary 
tract in excretory urography. It is neces- 
sary to piece together the visualizations ob- 
tained in all the films to get a complete pic- 
ture. It is this inadequacy of filling that 
renders interpretation of renal function dif- 
ficult. Frequently the pelves and ureters 


Fic. 4. Care should be taken in the interpretation of 


the urogram which has the appearance of a retro 

grade pyelogram. This excellent visualization may 

be due to obstruction with impairment of renal 

function. 
are unduly irritable and will not retain the 
dye. Such cases are likely to be interpreted 
as impairments of renal function. One 
should note the amount and density of the 
dye in the bladder. This will usually give 
the clue as to whether or not total renal 
function is normal. In order to overcome 
this tendency for the pelves to eliminate the 
dye too rapidly, most roentgenologists use 
some device to produce stasis in the upper 
urinary tract, such as abdominal compres- 
sion or utilize the effect of gravity by ex- 
amining the patient in the Trendelenburg 
position. 

One should beware of the excretory uro- 
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gram in which the renal pelvis and ureter 
resemble the visualization seen in retrograde 

pyelography (Fig. 4). Such an appearance 
very occasionally occurs normally but it is 
not the rule. In such cases one should look 
for some obstruction or inflammatory prox 

ess and also be prepared for some impair 
ment of renal function in spite of excellent 
visualization. 

Every urogram should routinely include 
a film made with the patient standing. This 
is preferably made at fifteen minutes after 
the injection of the dye although the thirty 
minute erect film is also satisfactory. If the 
patient is unable to stand, it is usually pos 
sible to place him in a sitting position on 
the roentgenographic table for five min 
utes, after which the recumbent position is 
resumed and a film is made. This will usu 
ally be as satisfactory as one in a standing 
position. The erect film contributes to the 
interpretation of renal function in an indi 
rect way. It will often reveal ureteral ob 
structions to the best advantage; it will 
detect stasis within the renal pelvis, and de 
termine the degree of mobility of the kid 
ney. These are all factors which will, 
course, influence renal function. 

In the final film made either at sixty or 
seventy-five minutes after the injection of 
the dye, the upper urinary tract normalls 
should be nearly free of dye. Only a trace 
usually remains. At this time the total ex 
cretion of dye has accumulated in the blad 
der and one can observe from its amount 
and intensity whether or not total renal 
function is normal. This will aid materially 
in the interpretation of the functional find 
ings in the upper urinary tract. It is for this 
purpose that patients should be instructed 
not to void during the examination. The 
density of the bladder shadow will be found 
to be of great service in the interpretation 
of renal function since it is less subject to 
the many factors which influence the renal 
pelvis and ureter. Retention of the dye by 
the pelvis and ureter at sixty minutes usu 
ally means obstruction or inflammation and 
in such cases there is always the possibility 
of damaged renal function. 
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Frequently one observes the best visuali- 
gation of the upper urinary tract at one 
hour after the administration of the dye. 
This is definitely abnormal. In such cases, 
there is often no visualization at five min- 
utes, a gradual appearance of the dye in the 
fifteen and thirty minute films and a fairly 
satisfactory visualization at sixty minutes. 
This invariably denotes impairment of re- 
nal function and is usually the result of 
urinary tract obstruction, with dilatation of 
the renal pelvis. When renal function is 
very markedly impaired, there may be no 
visualization at sixty or seventy-five min- 
utes. In such cases one should continue 
making films at hourly intervals as not in- 
frequently fairly good visualization will be 
obtained several hours later. A definite di- 
agnosis may then become possible and one 
will avoid the error of reporting a non-func- 
tioning kidney. 

Interpretation of Non-visualization. When 
failure of visualization of the upper urinary 
tract occurs unilaterally or bilaterally, sev- 


TaBLe III 


SIGNIFICANCE OF NON-VISUALIZATION OF 


THE URINARY TRACT 


1. Marked impairment of renal function 
2. Temporary inhibition of renal function 
3. Permanent loss of renal function 


4. Congenital or acquired absence of a kidney 


eral possibilities as regards renal function 
are to be considered. These are shown in 
Table 11. Bilateral non-visualization usu- 
ally means a marked impairment of func- 
tion as occurs in.cases of severe nephritis. 
Figure 5 shows the urogram of a young man 
with chronic glomerulonephritis who had a 
blood urea nitrogen of 87 mg. per 100 cc. of 
blood. Films were made of this patient at 
intervals up to twenty-four hours but at no 
time was there a sufficient amount of the 
dye in the urinary tract to cast a shadow. 
Obviously this type of patient is not suita- 
ble for examination by excretory urogra- 
phy. In all such patients in whom there is 
clinical evidence of severe kidney damage, a 
total phenolsulphonphthalein elimination 
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should be done and, if this is markedly re- 
duced, retrograde pyelography should be 
the method of choice if investigation of 
the urinary tract is imperative. Nothing is 
to be gained by excretory urography in this 
type of case. 

One should not be too quick to jump to 
the conclusion that when non-visualization 


PIG. 


Non-visualization due to marked impair- 
ment of renal function bilaterally. Patient had 
severe glomerulonephritis. 


is observed the affected kidney 1s _per- 
manently functionless. It should be remem- 
bered that renal function may be held tem- 
porarily in abeyance. This is very prone to 
occur with ureteral calculi, as is so well il- 
lustrated in Figure 6. This white male, 
slightly past middle age, was taken sud- 
denly with left renal colic. The excretory 
urogram (Fig. 6, 7) showed a stone in the 
lower portion of the left ureter with failure 
of visualization of the left pelvis and ureter. 
The patient was not a suitable surgical risk 
and was therefore treated conservatively. 
He did surprisingly well and one week later 
a second urogram (Fig. 6, B) was made. 
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The stone had not moved but the left kid- 
ney had resumed function as denoted by 
slight visualization of the left pelvis. Three 
weeks later, a final urogram (Fig. 6, C) 
showed the left kidney functioning norm- 
ally although the stone maintained its orig- 


inal position. This is an excellent example of 


temporary inhibition of renal function. In 
such cases there are two possible explana- 
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tensive destruction of a kidney by tumor. 
Figure 7 shows non-visualization on the left 
where the kidney is seen to be markedly en- 
larged. The patient had a large hyper- 
nephroma. 

Non-visualization may result from a con- 
genital absence of one kidney. Figure 8 
shows non-visualization on the left side 
with evidence of hypertrophy and hyper- 


Fic. 6. Non-visualization due to temporary inhibition of function. 4, stone in lower left ureter. No visualiza 


tion left side. B, one week later, function has been resumed, although stone remains in ureter. C, 


thre 


weeks later, left kidney functioning normally; stone has not changed position. 


tions. When a calculus suddenly and com- 
pletely obstructs a ureter, the kidney will 
cease to function and will not resume func- 
tion until the obstruction is removed. In 
other cases a calculus may suddenly but 
only partially obstruct a ureter. Under such 
circumstances an inhibition of function may 
occur. This will be only temporary and af- 
ter a time function will be resumed even 
though the calculus remains in position, 
provided it does not cause complete ob- 
struction. Obviously in the patient here il- 
lustrated, a temporary inhibition of func- 
tion occurred with partial ureteral obstruc- 
tion. 

Non-visualization may indicate a_ per- 
manent loss of renal function such as in ex- 


function of the right kidney. Cystoscopic 
examination failed to reveal a left ureteral 
orifice in a young girl who had never before 
had any urinary tract disturbance. There 
was every reason to believe that the patient 
had no kidney on the left side. 

Non-visualization may result from an ac 
quired absence of a kidney. Figure 9 shows 
non-visualization on the left side. The pa 
tient had a nephrectomy seven years before 
for a calculous pyonephrosis. The right kid 
ney had undergone compensatory hyper 
trophy and shows evidence of hyperfun 
tion in the urogram. 

The non-visualization that sometimes 0 
curs in the presence of a hydronephrosis has 
often been interpreted as indication of a 
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functionless kidney. In such cases, it will 
often be noted that the kidney shadow has 
increased considerably in density as com- 
pared with the survey film. This increased 
density of the kidney shadow is positive 
proof that the kidney is not functionless. 
As a matter of fact, such kidneys will subse- 
quently be shown to have fairly good func- 
tion. The increased density of the kidney is 


Fic. 8. Non-visualization due to congenital absence 
of kidney on left side. Right kidney shows com- 
pensatory hypertrophy and hyperfunction. 


Kic. 7. Non-visualization due to permanent loss of 
function. Hypernephroma of the left kidney. 


due to the distribution of the dye in the 
kidney; just why it does not appear in the 
renal pelvis is probably due to the variance 
of intrarenal and intrapelvic pressure. An 
excellent example of this phenomenon oc- 
curred in one of the patients included in 
this study. He was a young man of twenty- 
five admitted to Jefferson Hospital for 
treatment of an extensive cellulitis of the 
jaw following the extraction of three teeth. 
During his convalescence in the hospital his 
temperature suddenly became elevated, he 
complained of pain in the right renal area 
and red and white blood cells appeared in 


Fic. 9. Non-visualization due to acquired absence of 
F function. Nephrectomy left side. Right kidney 
made at the onset of these symptoms shows compensatory hypertrophy and hyper- 
showed an enlargement of the right kidney. function. 


the urine. An excretory urogram (Fig. 10) 
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Fic. 10. Acute inhibition of renal function due to an acute pyelonephritis metastatic from a severe cellulit 


of the jaw. J, fifteen minutes, no visualization right side; B, sixty minutes, no visualization. Note in 


creased size and density of right kidney. 


There was no visualization of the right pel- 
vis, but in the film made at sixty minutes, 
the right kidney shadow was markedly in- 
creased in density. The left pelvis and ure- 
ter were poorly visualized. The urogram 
was reported as showing a non-functioning 
right kidney with marked impairment of 
function of the left. A metastatic infection 
of the right kidney was suspected clinically. 
Following the urogram the patient im- 
proved and at the end of a week, the phe. 
nolsulphonphthalein elimination was _nor- 
mal from both sides. A second urogram 
made one week later (Fig. 11) showed a 
negative urinary tract and normally func- 
tioning kidneys on both sides. The right 
kidney had returned to its normal size. In 
attempting to account for the phenomenon 
which had been observed, two possibilities 
were considered. The first and most proba- 
ble is that the patient had an acute pyelo- 
nephritis of the right kidney metastatic 
from the infection in the jaw. This caused 
the acute enlargement of the kidney and 
marked interference with renal function. A 
partial inhibition of function occurred on 
the left side. With recovery of the patient 


all evidence of the marked urinary tract 
disturbance promptly disappeared. The 
second possibility is that the kidney dis 
turbance might have been due to partial 
blockage of the renal tubules by sulfanila 
mide which the patient had been receiving 
for his infection of the jaw. The events here 
recorded probably occur more frequently 
than are generally appreciated. Excretory 
urography may render valuable assistance 
in similar cases. 

Causes of Errors in Interpretation. \t is 
obvious that the evaluation of renal func 
tion on the basis of excretory urography re 
quires considerable experience. Renal func 
tion by this procedure cannot be reduced to 
a mathematical equation. The novice will 
have considerable difficulty at first but at- 
tention to details and a critical analysis of 
all factors involved should soon lead to a 
fair degree of accuracy. There will always 
be the element of ‘“‘personal equation” and 
for this reason some variation in accuracy 
in the interpretations of different roent 
genologists is to be expected. 

It is needless to say that the roentgen 


technique used in excretory urography 
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plays an important part in the interpreta- 
tion of renal function. Obviously under- 
and overexposed films, motion and a poorly 
prepared patient will influence the func- 
tional value of the urogram. Obesity and 
lack of cooperation on the part of the pa- 
tient will also lead to errors. 

As has been shown in this investigation, 
errors in the interpretation of renal func- 
tion have occurred in patients showing no 
urinary tract disease. In several instances 
to our knowledge, physicians, upon receiv- 
ing the report of impaired renal function 
from the roentgenologist, have referred 
their patient to a urologist for a needless 
urological investigation. Roentgenologists 
should hesitate to report impaired renal 
function unless there is some other evidence 
in the case, either roentgenological or clini- 
cal, to substantiate such urographic find- 
ings. Physicians could easily check on such 
reports by doing a simple total phenolsul- 
phonphthalein elimination test. This would 
quickly detect the error in the urographic 
interpretation and avoid an unnecessary 
urological examination. 

It has been prey iously shown that errors 
in the interpretation of renal function by 


Fic. 11. Same case as Figure 1 
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excretory urography may occur in any of 
the diseases of the urinary tract. Urinary 
tract obstruction, because of its high inci- 
dence, is probably the most common source 
of error and particularly if the obstruction 
is complicated by calculous disease. A stag- 
horn calculus (Fig. 2) is especially likely to 
lead to error since it is difficult to estimate 
the amount and intensity of the dye in the 
presence of such a stone. Furthermore the 
amount of renal destruction that accompa- 
nies such calculi varies considerably. In 
calculous pyonephrosis the renal function is 
very likely to be markedly reduced even 
though the intensity of the dye in the renal 
pelvis is very good. These cases almost in- 
variably show a definite delayed excretion 
of the dye with the best visualization occur- 
ring in the sixty minute film. In such cases, 
it js often advisable to continue the exami- 
nation for several hours in order to accumu- 
late a sufficient amount of dye for adequate 
visualization. 

Attention has already been directed to 
the unreliability of excretory urography in 
renal tuberculosis. This is not invariably 
true, however, since only one error occurred 
in the 6 tuberculous cases of this series. 


. Second urogram two weeks later. 4, fifteen minutes, function now normal 


both sides; B, sixty minutes, right kidney has returned to normal size. Patient has recovered. 
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Only one case of polycystic disease and 
no instance of renal tumor appeared in this 
study. Past experience, however, has shown 
that in polycystic disease, solitary cysts 
and tumors of the kidney excretory urogra- 
phy compares favorably with other means 
of determining renal function. Congenital 
polycystic kidneys almost invariably show 
evidence of renal damage and at times an 
estimation of this damage may be difficult 
to determine by excretory urography alone. 
In tumors of the kidney, as a general rule, 
there is no impairment of function unless 
the growth has assumed such a size as to 
have caused extensive destruction of the 
kidney. 

It has not been the purpose of this inves- 
tigation to set up excretory urography as a 
substitute for the well recognized tests of 
renal function that are in common use. The 
sole purpose has been to determine the re- 
liance that can be placed in the evaluation 
of renal function as it is depicted in the ex- 
cretory urogram and to stress the impor- 
tance of the functional aspects of this pro- 
cedure. The detection and localization of 
pathological lesions of the urinary tract re- 
mains the prime function of excretory urog- 
raphy but to serve this function to the full- 
est extent the roentgenologist must appre- 
ciate and utilize the opportunity to obtain a 
reasonably accurate estimation of renal 
capacity. 

It must be recognized that excretory 
urography affords but a gross method of de- 
termining renal function. As this investiga- 
tion has shown, it is definitely less accurate 
than the phenolsulphonphthalein elimina- 
tion. This was also demonstrated by Braasch 
and Emmett* in a similar study using in- 
digo-carmine as their test for comparison. 
They found 78 per cent agreement as com- 
pared with our results of 70 per cent. This 
difference in percentage is to be expected 
in view of the fact that the indigo-carmine 
excretion test is less accurate than the 
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phenolsulphonphthalein elimination. Nev- 
ertheless, the two investigations are in 
fairly close agreement and stress the fact 
that from a practical point of view excre 
tory urography can be relied upon in the 
majority of cases. Whenever in doubt, and 
particularly when surgery is contemplated, 
the functional results of excretory urogra 
phy should be checked by the phenolsul 
phonphthalein elimination and other stand 
ard tests for renal function. 
CONCLUSIONS 

An investigation was conducted to deter 
mine the accuracy of excretory urography 
in the evaluation of renal function. Inter 
pretations of renal function from excretory 
urograms were compared with the estima 
tion of renal function by the divided phenol 
sulphonphthalein elimination test. The two 
methods were in agreement in 70 per cent of 
the cases studied. This would appear to be a 
satisfactory result and gives a fair index of 
the greater accuracy of phenolsulphon 
phthalein elimination over excretory urog 
raphy. From the evidence presented it 
seems justifiable to conclude that from a 
clinical point of view excretory urography 
is a practical and fairly reliable method of 
determining renal function. Every roent 
genologist should thoroughly train himself 
in the interpretation of renal function since 
no excretory urogram is complete without 
an opinion regarding the functional capac 
ity of the kidneys.* 
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CYSTIC DISEASE OF THE UPPER URINARY TRACT 
PYELITIS CYSTICA AND URETERITIS CYSTICA*} 


By COMMANDER ALBERT E. 


HISTORY 

ORGAGNI” in 1761 was apparently 

the first to mention urinary tract cyst- 
ic change. Rokitansky” described this con- 
dition some eighty-five years later. The first 
microscopic examination was made by Lit- 
ten’ in 1876. A more extensive microscopic 
examination was made first by von Lim- 
beck” in 1887 and then by von Brunn? in 
1893. 


ETIOLOGY AND PATHOLOGY 


Both von Limbeck and von Brunn recog- 
nized the presence of epithelial cell collec- 
tions beneath the urinary tract mucous 
membrane and referred to those which 
maintained a connection with the overlying 
surface epithelium as epithelial buds. Those 
epithelial cell groups which were com- 
pletely separated from the overlying mu- 
cous membrane were considered to be cell 
nests. Von Brunn believed that these nests 


were formed by downward proliferation of 


lining mucous membrane, and later became 
known as Brunn’s nests. He also believed 
that cyst formation within the nests re- 
sulted from degeneration or what he re- 
garded as more probably a secretory process 
of the central cells. Lubarsch!? who met this 
condition only four times in more than 
three thousand autopsies, confirmed cyst 
formation via central cell degeneration and 
offered three ideas as to its pathogenesis. 
He believed that cyst formation arose from 
von Brunn’s cell nests, closure of mucous 
membrane crypts and from abnormally 
placed glands in the upper urethra. Aschoff! 
who was unable to demonstrate glandular 
elements in the bladder in 1894, believed 
nest formation to result from downward 
proliferation of the deepest layer of the uri- 
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nary tract epithelium which became cut off 
and separated by proliferation of upward 
growing fibrous tissue. 

Marckwald!* in 1898 described a case of 
ureteritis and cystitis cystica in a newborn 
infant. In 1906 Herxheimer'® stated that 
the cell nests in which the cysts originated 
might follow an inflammatory process or 
might result from the elimination of toxic 
substances. The latter theory would possi- 
bly account for Marckwald’s case. Giani® 
in 1907 produced similar appearing lesions 
experimentally by submitting the bladders 
of rabbits to curettage through suprapubic 
wounds. Morse?® demonstrated epithelial 
buds, nests and cysts microscopically in 108 
of 125 examined necropsy specimens. None 
of these cases had macroscopic cysts, while 
associated inflammatory signs were found 
in 63 cases. Microscopic evidence of buds, 
nests and cysts were found in 4 cases with- 
out accompanying demonstrable inflamma- 
tory signs. Wilson*! described 2 postmortem 
cases and concluded that the cysts resulted 
from chronic inflammation and were mainly 
the result of degenerative changes occurring 
in epithelial inclusions. He believed, too, 
that cysts may result from the closure of 
the folds in the mucous membrane. Hin- 
man, ef a/."' believed this pathologic change 
to be the result of chronic inflammatory 
processes. They described cases which il- 
lustrated the possible association with 
ureteral obstruction and infection. 

Patch,” like Wilson,*! recognized the 
possible association between cystic change 
and malignancy. Patch believed that the 
nest lumen was either the product of cell 
degeneration or, what he considered more 
probable, a secretory process. Hence it may 
either become a cyst with a distended lu- 
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men and lined with flattened or low 
cuboidal epithelium thereby considered 


pyelitis, ureteritis and cystitis cystica, or 
the epithelial cells may take on the charac- 
teristics of secretory epithelium with the 
production of true mucin, thereby becom- 
ing pyelitis, ureteritis and cystitis glandu- 
laris. Stoerk and Zuckerkandl** found defi- 
nite secretory goblet cells in the lining of 
many cysts and maintained that the cysts 
were not degenerative phenomena, but 
were formed by the secretion of mucin-like 
material from goblet cells. Patch *** con- 
sidered cystitis cystica and more especially 
cystitis glandularis to be potentially pre- 
cancerous lesions and believed that mucous 
secreting adenocarcinoma may develop 
from the latter. The possibility of cystitis 
cystica glandularis being the point of origin 
for bladder adenocarcinoma is mentioned 
by Craig,> who points out that Scholl?’ 
found glandular change in all the extrophied 
bladders he examined. With a recognized 
incidence of glandular bladder carcinoma 
being less than 1 per cent in normally 
situated bladders, Gayet® found a 75 per 
cent incidence in 21 cases of extrophied 
bladder. Scholl thereby presumptively con- 
cludes that all cancers of ectopic bladders 
are glandular in type and attributes them 
to the constant presence of cystitis glandu- 
laris which he considers to be potentially 
malignant. 

Parasites have often been mentioned as 
an etiologic agent in this condition. Osler”! 
was perhaps the first to refer to this rela- 
tionship. Urquhart,”® in a series of autop- 
sies performed on patients in Egypt 
infected with Schistosoma haematobium, 
found 6 cases of cystitis cystica. 

SYMPTOMS AND DIAGNOSIS 

Jacoby” is generally given credit for hav- 
ing made the first clinical diagnosis of this 
condition in 1929. Chiaudano* and Pasch- 
kis” added their cases to the literature 
shortly afterward. Kindall® diagnosed a 
case by means of urography in 1933 and 
confirmed the diagnosis by biopsy. Bieder- 
bach, ef a/.? reported a case of unilateral 
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pyelo-ureteritis cystica diagnosed by intra- 
venous and retrograde pyelography. His 
patient complained of pain and hematuria. 
Knutsson™ recommends Chevassu’s method 
as being best for examining the roentgen 
morphology of the ureter. By this method 
the point of an olive tipped catheter is in- 
troduced only into the mouth of the ureter 
after which the opaque fluid is injected. 
The fluid’s return is thus prevented by the 
catheter point and complete ureteral filling 
results. Hinman, ef a/."' reported 3 clinically 
diagnosed cases of pyelitis and ureteritis 
cystica. Diagnosis was suggested by a his 
tory of chronic urinary tract infection as 
sociated with hematuria and confirmed by 
ureteropyelography. They found that the 
pyelogram may demonstrate two types of 
filling defects, one of the pelvis and the 
other of the calyces. A characteristic mot- 
tling caused by non-opaque filling defects 
in the outline of the ureter is found in the 
ureterogram. Pathologic conditions aftect- 
ing the renal pelvis to be differentiated in 
ureterography are early polycystic kidney 
and chronic nephritis. Those affecting the 
ureter are non-opaque stones, blood clots, 
multiple papillomata and bubbles of air. 
It was also concluded that “dilatation of 
the ends of the major calyces with narrow 
ing of the arms of the calyx below and cys- 
tic dilatation of the ureteropelvic junction 
(not a true pyelectasis) is typical of pyelitis 
cystica.” 


TREATMENT 


Kindall® suggested treatment by passing 
a large ureteral catheter to the renal pelvis 
and leaving it in situ. This results in the 
mechanical rupture of many cysts and is 
followed by injection of a solution of silver 
nitrate just prior to catheter removal, 
which serves to destroy the traumatized 
cysts by its astringent action. He passed a 
No. 10 Blasucci ureteral catheter up the 
ureter to the renal pelvis and left it in situ 
for three days. Ten cubic centimeters of 2 
per cent silver nitrate solution was injected 
before the catheter was finally withdrawn. 
Subsequent roentgen studies revealed the 
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disappearance of the cysts. In Biederbach, 
Cook and Goodale’s? case, the involved kid- 
ney and ureter were surgically removed 
with relief of pain and hematuria. The cases 
of Puigvert-Gorro,” Fleming,’ and Fite il- 
lustrate the possibility of considering un- 
necessary surgical procedures in this condi- 
tion despite Wilson’s belief that these cysts 
either healed spontaneously or resulted in 
tumor formation. Hinman, ef a/." like Kin- 
dall,"* also recommend the passage of large 
ureteral catheters after the removal of the 
source of the underlying etiologic inflam- 
matory process if still present, and the ir- 
rigation with silver nitrate solution, which 
he practiced with some success. 


Kic. 1. Epithelial cell collections beneath ureteral 
mucous membrane still maintaining connection 
with overlying surface epithelium. 


ORIGINAL OBSERVATIONS 


In routine microscopic examination of 
ureters from 54 consecutive autopsies, we 
found evidence of cell buds, nests or cysts in 
38 cases. In routine gross examination of go 
pairs of ureters, we found 4 cases with 
macroscopic cyst formation. Close exami- 
nation of such material microscopically has 
énabled us to attempt to graphically dem- 
onstrate the pathogenesis of these lesions 
(Fig. 1, 2, 3, 4, § and 6). 

We have evidence which makes us favor 
Brunn’s ideas concerning nest development 
and we agree with those who recognize cyst 
formation as being secondary to cellular 
degeneration. While we recognize the possi- 
bility of cyst formation also resulting from 
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Fic. 2. Epithelial cell collection completely separated 
from overlying surface epithelium. 


a secretory process, we have no definite evi- 
dence pointing to this possibility. We also 
recognize the possibility of cyst formation 
secondary to closure of mucous membrane 
crypts, but our material demonstrates little 
to make this a certainty. 

That all this pathologic change has its 
origin in underlying inflammation from 
whatever be the cause, we readily agree. 
Perhaps this entirely explains the associa- 
tion of cystitis cystica with Schistosoma 
haematobium as found by Urquhart?® in 6 
necropsy cases. However, it must be re- 
membered that very often the activity of 
the initiating underlying inflammatory 
process has long subsided by the time the 
cystic change becomes evident and symp- 
tomatic. Despite the inactivity of the in- 
flammatory process, the stigmata of previ- 
ously associated inflammatory change will 


Fic. 3. Beginning cyst formation secondary to 
degeneration of epithelial cell collection. 


a 
~ 
Is 
ie 
yf 
. 
\ 
OF 
le 


Fic. 4. Large cyst nearly filling entire ureteral 
lumen. Cyst is lined by low cuboidal epithelium 
and filled with hyaline material. 


be found to vary directly with the extent of 
the microscopic examination. Perhaps this 
explains the 4 cases in which Morse’ found 
microscopic evidence of buds, nests and 
cysts without accompanying demonstrable 
inflammatory signs. Some evidence of asso- 
ciated inflammation was found in all of our 
material. 

Further analysis of our material enables 
us to agree with Patch*:* who believes in 
an equal sex incidence. It is interesting and 
perhaps merely coincidental that many of 
our patients from whom we obtained the 
necropsy material succumbed from cancer 
of various types. Malignant tumors of vari- 
ous types and location were found in 14 of 
the 38 necropsy cases in which cell buds, 
nests and cysts were found. However, in no 
case did we find any neoplastic change as- 
sociated with these urinary tract buds, nests 
or cysts. We are not prepared to shed 
further light on the possible relationship be- 
tween this pathologic change and cancer. 
Patch,”:*4 Wilson,*! Craig,® and others, felt 
that this association was possible. To date, 
we have carefully but unsuccessfully 
searched for specimens which may show as- 
sociated local malignant change. 

From the cases we have reviewed and 
from the material we have examined, we 
are at least prepared to state that there is 
no characteristic distribution of cystic 
change in bladder, ureter or renal pelvis. 
While the presence of cystic change in the 
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bladder more often than not will be accom- 
panied by cystic change in the ureter, it js 
possible to find the pathologic change con- 
fined to only one of these two organs. While 
we feel that these lesions are more often 
confined first to the ureter, second to the 
ureter and renal pelvis, and third to the 
bladder and ureter, and finally to all three 
organs, we are at this time unable to pre. 
sent any figures which have any statistical 
significance. Aschoff! believed these lesions 
to be most common in the renal pels IS, up 
per portion of the ureter and_ bladder. 
Morse*” confirmed Aschoff’s opinion by 
taking sections at seven different levels in 
28 cases and found epithelial buds, nests 
and cysts in the renal pelvis in 10 cases, in 
the upper ureter in 15 cases, in the lower 
ureter in 7 cases and in the bladder in 12 
cases. Cystitis cystica was cystoscopically 
observed in 33 of 190 cases of bilateral 
pyelonephritis cystoscoped at the Mayo 
Clinic and, as Morse points out, only a 
small number of cases have been reported 
in the literature. 

Examination of the clinical histories of 
our.necropsy material found little reference 
to the urinary system. While we have no 
bacteriological findings to report on our 
necropsy cases, Warrick*® found B. co/i to 
be the most commonly cultured urinary 
tract organism in this condition. He found 
this organism in 12 of the 28 cases reviewed. 

It is our opinion that clinically this con 


Kic. 5. Higher power examination of lower right 


corner of cyst in Figure 4. 
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dition is probably very common and there- 
fore frequently overlooked. Within a 
relatively short period of time, we have 
been able to collect what we considered to 
be 2 clinical cases. 


Case 1. C. P., married white female, aged 
sixty-five. Admitted to the Urologic Service of 
Fitzgerald Mercy Hospital on February 24, 1937, 
complaining of pain in abdomen and vomit- 
ing. She was in usual health until several days 
before admission, when she suffered abdominal 
pain, vomiting, heat flash and then a chill. Had 
been pregnant twelve times. Eleven children 
living and well. Son died at forty-two from 
renal disease. Last period thirteen years ago. 

Past History. Malaria at the age of thirty. 
Cervix repaired at the age of thirty and thirty- 
seven. Hysterectomy, bilateral salpingo-odpho- 
rectomy) and appendectomy thirteen years ago. 

Family History. Mother died from renal dis- 
ease at unknown age. 

Physical Examination. Well preserved obese 
white female. Slight right upper and lower 
quadrant abdominal tenderness. 

Laboratory Findings. Urine analyses: specific 
gravity 1.010-1.020; albumin 2 plus; occasional 
hyaline casts, leukocy tes | occasional 
thelial cells; positive blood benzidine; occa- 
sional red blood cell; many bacteria. No acid- 
fast bacteria. Blood hemoglobin 79 per cent. 
Red blood cells, 4,100,000; leukocytes 6,3 
(64 per cent polymorphonuclears). Preliminary 
roentgenogram of abdomen was made on Feb- 
ruary 26, 1937. The left kidney was normal in 
size, Shape and position, but the outlines of the 
right kidney cannot be definitely defined. Intra- 


Fic. 6. Another case illustrating well developed cyst 


formation within ureteral wall and bulging out 


ward into the above ureteral lumen. 


Upper Urinary Tract 


791 
venous urogram. Five minutes: evidence of 
bilateral function. Concentration good on left. 
Ten and fifteen minute studies (with and with- 
out compression): evidence of continued fairly 
good function of both kidneys. Both kidney 
pelves present on all films a very striking moth- 
eaten contour and appearance. These defects 


Fic. 7. Illustration made from specimen demonstrat- 


ing macroscopic cyst formation. 


are more marked on the right and indicate a 
definite erosion of lining membrane of both 
kidney pelves. Left superior calyx is eroded as 
are all the right calyces. 

Discussion. Calyceal and pelvic erosion indi- 
cates definite renal pathology. Findings atypi- 
cal and rather unusual in that the pelves pre- 
sent an appearance suggesting granulations. 
Evidence indicates an undoubted pyelitis, 
etiology of which is indeterminate. Tubercu- 
losis to be ruled out. Retrograde pyelographic 
studies show moderate dilatation of both kidney 
pelves. Defeccs described by intravenous pyelo- 
graphic study and the haziness of outline par- 
ticularly of the superior calyces have been 
largely elminated, but there still persists some 
small mottled defects along the contours of the 
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pelves indicating a pathological condition in the 
mucous membrane of the pelvis. Similar small 
defects are evident in several areas of the 
ureters. The roentgen appearance indicates a 
so-called pyelitis and ureteritis cystica. Cysto- 
scopic examination March 1, 1937. Large 
cystoscope passed with some difficulty into 
bladder which was diffusely congested. In the 
region of the trigone and bladder neck were 
seen several isolated cysts about 2 to 3 mm. in 
diameter. Catheters were easily passed into 
both kidneys. Clear samples of urine were col- 
lected and sent to the laboratory for micro- 
scopic study (see composite urinary findings 
above). 


Case ul. S. J., married white female, aged 
forty-five. Admitted to the urologic service of 
the Hospital of the University of Pennsylvania 
on January 5, 1942, complaining of backache, 
abdominal pains and blood in urine. Patient 
was well until two years ago, when she began 
to suffer backaches with exertion. Had severe 
abdominal cramps three months ago. Described 
cramps as a sticking pain in the left side just 
under the costal margin anteriorly. First 
noticed hematuria two weeks ago. Has had 
some severe headaches with blurred vision. 
Suffered tingling of hands and feet. Menopause 
at the age of thirty-three. Chronically consti- 
pated. Past marital and family history non- 
contributory. 

Physical Examination. Fairly well developed 
and nourished white female. Not acutely ill. 
Loud apical systolic murmur transmitted to all 
valve areas. Blood pressure 130/80. Rhythm 
regular. Heart not enlarged. 

Laboratory Findings. Urine analysis: specific 
gravity 1.016; albumin 1 plus; sugar 0, many 
bacilli; erythrocytes 4 per high power field; 
leukocytes 80 to 100. Hemoglobin 85 per cent; 
leukocytes 6,100; blood urea nitrogen 13 mg. 
per 100 cc. Urine culture positive for B. co/i, 
Strep. viridans and Strep. faecalis; phenol- 
sulphonphthalein test 40 per cent in first hour, 
30 per cent in second hour. Cystoscopic exam- 
ination January 7, 1942: bladder intolerant to 
cystoscopy and distention. The mucosa pre- 
sents areas of chronic inflammation throughout. 
Indigo-carmine appeared on right in four 
minutes and on left in eight minutes. Retro- 
grade pyelographic studies on January 7, 1942, 
show multiple changes in right kidney and left 
ureter, the significance of which is uncertain. 
Patient treated with sulfadiazine. Cystoscopic 
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examination on January 1942, showed 
marked improvement of bladder picture. 
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While the diagnosis in neither of these 
two cases has been confirmed by biopsy, 
there can be little doubt of its accuracy, 
Both of these patients have evidently re 
mained symptom-free up to the present 
time. The underlying inflammatory process 
in one of the presented clinical cases was 
successfully checked by sulfonamide ther- 
apy. This is perhaps the only case recorded 
in the literature where sulfonamides were 
used. No doubt the sulfonamides will prove 
to be a most valuable addition to the pro 
phylaxis as well as the therapeutics of 
urinary tract cystic change. 


SUMMARY 

The literature on upper urinary tract 
cystic disease is reviewed. The history, 
etiology, pathology, symptomatology, di 
agnosis and treatment of ureteritis cystica 
are discussed. The necropsy findings in the 
gross examination of ninety pairs of ureters 
and in the microscopic examination of fifty 
four consecutive pairs of ureters are given. 
Two new clinical cases are presented, one of 
which was treated with sulfonamides. 


CONCLUSIONS 

Urinary tract epithelial buds, cell nests 
and cysts are evidently present in a major 
ity of persons. 

Macroscopic cyst formation is probably 
present in approximately 1 per cent of in 
dividuals with histories of frank urinary 
tract infection. 

Macroscopic cyst formation with result 
ant symptoms, while not common, is more 
common than has yet been recognized. 
These changes are inflammatory in nature. 

Cyst production most probably results 
from parent epithelial nests. 

Our study supports cyst origin from cen 
tral cell degeneration of epithelial cell nests 
and reveals nothing indicative of secretory 
process origin. 

Available methods of study will permit a 
clinical diagnosis of this condition in many 
cases. 
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Sulfonamides can be added to the thera- 
peutic armamentarium of this disease. 
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DISCUSSION ON PAPERS OF DRS. PENDER- 
GRASS, ET AL., ARCHER AND HARRIS, 
ROBINS, AND KORNBLUM AND 
FETTER 


Dr. Paut A. Bisuop, Philadelphia. Dr. Pen- 
dergrass and his co-workers have added a valu- 
able contribution in presenting this imposing 
array of fatalities that have followed the in- 
travenous injection of drugs for intravenous 
urography. It should give us cause for serious 
thought, especially those of us W ho have had 
severe reactions among our own patients. We 
have had 2 such cases at the Pennsylvania Hos- 
pital. Both were profoundly shocked, uncon- 
scious, cold and clammy, with imperceptible 
pulse. Both were revived after prompt admin- 
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istration of adrenalin. Residual dye (diodrast) 
in both bottles was sent to the manufacturer for 
analysis, with negative results. Both cases were 
outpatients and it was our practice at that time 
to “boil up” our own syringe in the depart- 
ment. Tap water was used. The procedure was 
hurried and we noted that the syringe was 
sometimes hot and wet when used. Believing 
that this water or the heat might be a factor by 
causing chemical change in the drug or in the 
introduction of foreign protein, we obtained an 
adequate number of syringes and needles, each 
encased in a special glass tube that protects the 
point of the needle. These are sterilized by dry 
heat elsewhere in the Hospital. We have had no 
reactions since. We do not know whether this is 
coincidence or not but we will continue to use 
cool, dry apparatus. 

We were not testing our cases for sensitiza- 
tion at that time. Since then we have been 
placing a few drops of the dye on the surface 
under the tongue, and have never had a posi- 
tive reaction. We were also using the actual 
reaction test of injecting I cc. and waiting one 
minute. We have not used the skin test, as ad- 
vocated by Dr. Robins, nor the conjunctival 
test of Dr. Archer. 

We have analyzed the fatalities presented by 
Dr. Pendergrass, with the hope that some prac- 
tical information might help prevent such 
tragedies in the future. In doing so we must 
first discard 10 cases (Cases Il, 111, v, VII, XI, 
XVI, XXII, XXIV, xxv, and xxvi) because of 
insufficient data. We then segregated 4 cases 
where the cause of death could not be associ- 
ated with the remainder; 2 from the early re- 
action group in both of which the diodrast, it- 
self, appears responsible: 


Case vit with a blood urea nitrogen of 15.4 
mg. per 100 cc. on two occasions, urograms were 
satisfactory. The autopsy study of the remain- 
ing kidney showed hypertrophy and no cause 
of death. 

Case xX was apparently an anaphylactoid re- 
action that could not have been predicted by 
any preliminary test. The autopsy revealed 
pulmonary edema and multiple pulmonary in- 
farction. There was no suggestion of kidney 
damage or failure. 


And 2 from the late reaction group where 
other causes must bear a fair share of blame: 

Case xx, the only one in which a prelimi- 
nary phenolsulphonphthalein test was reported, 
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was thought to have died because of “failure 
of excretion of large amounts of iodine circulat- 
ing in the blood,” and finally, 


Case xxl, died of an attack of congestive 
heart failure identical to several heart episodes 
that had occurred before the injection of dio- 
drast. No kidney function data were recorded. 


In all of the remaining 12 cases there is evi- 
dence (clinical, laboratory or autopsy) of renal 
disease or of impaired renal function not caused 
by the dye but existing prior to the injection 
and apparently aggravated by the addition of 
still another excretory load, in the form of the 
dye itself or the products of some body reaction 
to the dye, suddenly thrown upon the already 
damaged kidneys. This is indicated by the fact 
that 7 of the 12 died of uremia or anuria (Cases 
IV, XI, XIII, XV, XVII, XVIII and xix) while of 
the other 5 three from the early reaction group: 

Case 1, glomerulonephritis. 


Case Ix, single tuberculous kidney with no 
preliminary function studies reported and with 
slow function shown by urograms and blood 
urea nitrogen of 70 mg. per 100 cc. the morning 
following injection of the dye. 

Case vi, albumin and casts in urine but a 
satisfactory blood urea (16.9 mg. per 100 
and two from the late reaction group: 


*}y5 


Case xiv, preliminary blood urea nitrogen 
5O mg. per 100 cCc., autopsy 
phritis and pre-existing hemolytic jaundice. 


acute toxic ne- 
Case xx, congenital bilateral hydronephrosis 
and hydroureter. 


This evidence is too striking to be ignored. 
Now, what was done to investigate function in 
these cases? 

In only 3 of these 12 cases are there reports of 
preliminary kidney function studies. 


Case 1 had a blood urea nitrogen of 13 mg. 
per 100 cc., had an acute reaction and died after 
a primary glomular nephritis. 


Cases xv and xviii had elevated blood urea 
nitrogen (33.6 and 38 mg.) with delayed death 
due to uremia and anuria. 


The phenolsulphonphthalein kidney func- 
tion test is simple, safe, accurate and economi- 
cal. It reveals evidence of impaired function be 
fore the urea nitrogen content of the blood is 
elevated. The parallelism between the rates of 
excretion of phenolsulphonphthalein and dio- 
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drast has been established to such a degree that 
some pathologists are advocating quantitative 
diodrast determinations as an improved kidney 
function test. 

We have for many years used as a routine the 
phenolsulphonphthalein test and blood urea 
estimations as preliminaries to intravenous 
urography, to eliminate cases « »f impaired kidney 
function where we feel the added excretory 
burden might be harmful to the patient, or 
where the renal dysfunction will not permit 
satisfactory urograms. Our minimum standards 
are 15 per cent phenolsulphonphthalein excre- 
tion in the first fifteen minutes or a total of at 
least 30 per cent the first hour. All other meth- 
ods of urological diagnosis are exhausted in 
such cases before intravenous urograms are at- 
tempted. 

In this connection we might add that in the 
Pennsylvania Hospital we consider intravenous 
urography as only one of many urological pro- 
cedures, the ordering of which, and its relation 
to other urological investigations, rests with the 
Urological Department. In private cases from 
other than the Urological Department prelim- 
inary kidney function studies are as much of 
the preparation of the case as is the elimination 
of the bowel contents. Routine urograms, ex- 
cept for purposes of scientific investigation, are 
extravagant waste, too frequently of negative 
value, and not without danger, as Dr. Pender- 
grass’ paper has so dramatically shown. 

Our requirement of satisfactory preliminary 
kidney functional studies would negate to a 
certain extent the emphasis Kornblum and 
Fetter place “upon the interpretation of renal 
function as depicted in excretory urography” 
except as confirmatory evidence of good kidney 
function. This is in a sense valuable since it 
is a well known fact that no single test is in- 
fallible in the estimation of kidney function. In 
the absence of differential studies of kidney out- 
put urograms permit accurate estimation of the 
relative function of the two sides. 

We are indebted to Commander Bothe and 
Dr. Cristol for an excellent paper on the patho- 
logical changes underlying cystic degeneration 
of the mucosa of the upper urinary tract. The 
marked frequency of this condition from the 
viewpoint of the pathologist, as shown by the 
authors, is certainly not in keeping with clinical 
experience; ureteritis Cystica as encountered by 
the roentgenologist remains one of the rarities. 


With acceptance of the inflammatory theory of 
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the origin and the frequent unrecognized oc- 
currence of these changes, we have an argu- 
ment for the early recognition and control of 
upper urinary tract infection. 

In conclusion, may we urge that you select 
your cases for intravenous urography carefully; 
that you take a careful history and make pre- 
liminary estimates of kidney function to elimi- 
nate those cases whose pre-existing disease might 
be exaggerated; that you do skin or conjunc- 
tival tests to eliminate those with sensitization 
phenomena, so that, with satisfactory uro- 
grams, you will be able, with maximum accu- 
racy, to estimate kidney function on the living 
patient and perhaps even recognize a case of 
ureteritis cystica. 


Dr. Ross Gotpen, New York. I should like 
to ask Dr. Pendergrass whether as a result of 
his questionnaires or from his own experience 
he has acquired an impression that neo-iopax 
might be less likely to produce a reaction than 
diodrast. 


Dr. PeENpERGRAsS (closing). Before closing 
my discussion may I ask some questions? I 
should like to direct these questions to Dr. 
Kornblum. Hinman states that there are no dye 
tests of glomerular in contradistinction to tubu- 
lar function. I should like to ask Dr. Kornblum 
to comment on that observation. 

Indigo carmine is very little mentioned by 
Dr. Homer Smith as to its mode of excretion. 
I should like to ask Dr. Kornblum what his 
opinion is. 

In studying Dr. Kornblum’s exhibit yester- 
day a number of questions came into my mind. 
What is the cause of the absence of dye shadow 
in the kidneys in calculus obstruction of the 
ureter? Would it be more proper in one’s re- 
ports of urographic studies to use the terms 
diodrast function appears satisfactory, neo- 
iopax function appears satisfactory, or use the 
name of whatever contrast medium is employed 
rather than the term “‘normal function’’? 

My reason for bringing up the question of 
function has to do with the place where the 
various materials are elaborated. For instance, 
urea is filtered through the glomeruli and dio- 
drast by the glomeruli and the tubules. It is 
possible to have a diminished urea clearance 
and a fairly satisfactory diodrast clearance in 
the same patient. Unless this is appreciated the 
wrong interpretation may result. 
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Now to answer Dr. Golden’s question. Is neo- 
iopax likely to produce a reaction more than 
diodrast? No, one gets reactions from all of the 
drugs that are used. At least, according to the 
survey of the questionnaires that we studied. | 
do not know of any way of preventing these re- 


actions unless one administers a small dose of 


adrenalin in patients in whom a reaction is 
suspected. 

Dr. Kornsium (closing). Dr. Pendergrass 
caught me entirely relaxed. The meeting was 
over as far as I was concerned, so that I was not 
aware of the fact that he was directing ques- 
tions to me until about the third question. | 
have a faint impression that I couldn’t have 
answered them even if I had heard them. | 
heard the third question when he asked about 
the absence of dye shadow in calculus cases. I 
think there it is a question simply of impaired 
renal function. In those cases it is very difficult 
to be sure of that in your interpretation, but | 
think where we have a lack of visualization it is 
usually the result of impaired function. It may 
be a permanent impairment or it may be a 
temporarily impaired function. 

The stone may lodge suddenly and 
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Dr. PENDERGRASS: Why do we get a tempo- 
rarily impaired function? 

Dr. Kornsivum: It is a reflex. 

Dr. PENDERGRASS: Reflex from what? 


Dr. Kornsium: From the irritation of the 
stone in the ureter. 

Now he suggests that we call this neo lopax 
function or diodrast function. That is all right. 
I think that might be a good idea. I am not 
sure. It is just the same as in cholecystography, 
whether we should speak of the sodium tetra- 
iodophenolphthalein response of the gallblad- 
der. 

Dr. Pendegrass spoke about the urea clear- 
ance. Of course, we noted many 
when we were working together that we could 
not rely on many of these other tests because 
they did not check up with the intravenous 
urogram. You have to have a similar test, such 
as an indigo carmine or a_phenolsulphon- 
phthalein test. There seems to be very little 
correlation between non-protein nitrogen and 
urea and 
raphy because they depend upon an entirely 
different principle of determining the function 
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MULTIPLE SACCULAR ANEURYSMS OF THE AORTA* 


WITH REPORT OF THREE CASES 
By MORRIS WILBURNE, M.D.7 
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and 
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NEW YORK, NEW YORK 


A review of the literature reveals a rela- 
tive infrequency of multiple aneurysms 
of the aorta. Boyd,! in an analysis of 4, 
cases of aneurysms of the thoracic aorta 
collected from the literature, and Hare and 
Holder,” in an analysis of 953 collected cases 
of aortic aneurysm, make no comment on 
multiple aneurysms in their series. Kamp 
meier*® in a study of 270 cases of aneurysm 
of the thoracic aorta reported g Cases eX 
hibiting multiple lesions, an incidence of 3.3 
per cent. In a more recent study in which 
he reviewed 633 cases of aortic aneurysm, 
Kampmeier* discovered 23 cases in which 
multiple aneurysms existed, a frequency of 
3.6 per cent. Colt’s® series of 707 cases of 
aneurysm of the aorta disclosed 57 cases 
with multiple lesions, an incidence of 8 per 
cent. Lucke and Rea,® in a study of 217 
cases of aortic aneurysm, discovered 46 
cases of multiple aneurysms, an incidence 
of 21 per cent. 

The literature contains only isolated case 
reports of multiple aortic aneurysms. No 
comprehensive reviews, or studies of series 
of cases were found. The above authors 
merely offer a brief comment on multiple 
lesions in the course of their papers on 
aneurysm. 

REPORT OF CASES 

Case 1. L. W., a white male, aged sixty-six, 
printer, admitted to Welfare Hospital April 18, 
1940, complaining of cough, expectoration, 
dyspnea and malaise of three months’ dura- 
tion. He was transferred to the hospital follow- 
ing a sudden attack of severe respiratory 


* From the service of Dr. Thomas A. McGoldrick, Direct« 
Welfare Hospital, Welfare. Island, New York. Presented before 
September 16, 1940. 
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difficulty. There was no history of primary 
or secondary syphilitic lesions. 

Physical examination revealed an aged white 
male in respiratory distress. The trachea was 
deviated slightly to the left. The cardiac apex 
was in the fifth interspace 1 cm. to the left of 
the mid clavicular line. A, and P2 were equal. 
Blood pressure: right arm 140/84; left arm 
142/85. The lungs revealed numerous loud 
moist rales, rhonchi, and subcrepitant rales 
throughout the entire chest anteriorly and pos- 
teriorly, and breath sounds were exaggerated. 

Blood Wassermann and Kline reactions were 
strongly positive. An electrocardiogram sug- 
gested myocardial damage. 

Roentgen findings. Roentgenograms (Fig. 1) 
of the chest revealed multiple aortic aneurysms: 
dilatation of the ascending aorta, saccular 
aneurysms arising from the right and left por- 
tions of the aortic arch, and another saccular 
aneurysm arising from the descending aorta 
opposite the seventh, eight and ninth dorsal 
vertebrae. Kymographic examination revealed 
a characteristic aortic wave form in the dilated 
portion of the aorta, and in one of the saccula- 
tions. 

Course. His condition grew progressively 
worse, and three days after admission he sud- 
denly became cyanotic and died. 

Necropsy (Fig. 2) revealed a saccular aneu- 
rysm 3 by 3 by 3 cm. at the junction of the 
ascending and transverse arch; another 3 by 3 
by 5 cm. at the descending arch and consisting 
of two distinct sacculations; and a third saccu- 
lar aneurysm 4 by 4 by § cm. arising from the 
descending thoracic aorta. All contained heavy 
laminated thrombi. Other findings were wide- 
spread syphilitic aortitis, syphilitic aortic val- 
vulitis, cardiac hypertrophy, atheroma, puru- 
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lent bronchitis and bronchiolitis, and multiple 
lung abscesses. 


Case 11. R. N., a white male, aged seventy- 
nine, cook, admitted to Welfare Hospital Octo- 
ber 20, 1939, complaining of precordial pain and 
hoarseness. His history dated back one and one- 
half years, when he developed complete 


aphonia, later followed by a gradual return of 


speech. Three months prior to admission he 
began to experience moderately severe pre- 
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cordial pain, frequently accompanied by dysp 
nea, but unrelated to effort. There 
history of chancre or secondary S) philis. 


was no 


Physical Examination. Yhe left pupil was 
approximately one-third larger than the right; 
both reacted to light. The cervical veins were 
moderately distended bilaterally. 
of the larynx revealed paralysis of the left 
vocal cord. A faint thoracic pulsation was 
visible in the second and third right 
extending 4 cm. lateral to the sternum, and the 
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Kic. 2. Case 1. 


percussion note was slightly impaired in this 
area. The cardiac apical impulse was not pal- 
pable. Heart sounds were distant, anda soft low 
systolic murmur, transient in character, was 
present over the entire precordium; A, was 
greater than P:. Blood pressure readings: right 
arm 110/70; left arm 112/80. Pulmonary exam- 
ination revealed generalized diminution in 
breath sounds anteriorly, and bronchial breath 


sounds in the right suprascapular region. 


Blood Wassermann and Kline reactions were 
strongly positive on three occasions. Three 
electrocardiograms suggested advanced myo- 
cardial damage. A stethogram revealed short 
low systolic murmurs at the apex and mitral 
areas. 

Roentgen Findings. Roentgenograms (Fig. 3) 
of the chest revealed multiple aneurysms aris- 
ing from the ascending and transverse portions 
of the aorta. There was a tremendous dilatation 
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Fic. 4. Case 


of the ascending aorta with convexities repre- 
senting sacculations on either side. One saccula- 
tion was directed anteriorly and to the left 
from the medial aspect of the ascending aorta, 
and a second directed to the right and poste- 
riorly from the right lateral portion of the 
ascending aorta. There was a marked dilatation 
of the transverse portion of the aortic arch. The 
upper and left lateral portions of the markedly 
dilated arch revealed two calcified convex 
prominences representing sacculations. Kymo- 


graphic examination disclosed no aortic pulsa- 
tions in the ascending and dilated transverse 
portions, but did show pulsations in the left 
lateral dilated portion of the arcus. Aorto 
graphic examination by the Robb-Steinberg 
method yielded no additional information. 
Course. Symptoms grew progressively worse, 
and he died ten months after admission. 
Necropsy (Fig. 4) rev ealed 4 saccular aneu 
rysms of the thoracic aorta. The first 9 by 6.5 by 
4cm., at the left border of the ascending aorta; 


Case 111. 
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the second, 10 cm. in diameter, at the posterior 
surface of the ascending aorta at a somewhat 
higher level than the first; the third, 9 by 5 by 
+ cm. at the inferior border of the transverse 
arch, and the fourth, S by 6 by 3cm., at the 
superior surface of the descending arch. All 
contained thick laminated thrombi. 


Case 1. F. I., a Portugese Negro, aged sixty 
three, seaman, admitted to Welfare Hospital 
July 17, 1939, from another hospital, stating 
that fifteen months prior to admission he began 
to experience pain in the anterior chest, dysp- 
nea, weakness and a slight non-productive 
cough. The progressive increase 1n the severity 
of the pain necessitated admission to a local 
hospital where he received antisyphilitic 
therapy for almost fifteen months and then was 
tranferred to Welfare Hospital. He asserted 
that all symptoms disappeared completely 
three months after admission to the local insti 
tution. Past history revealed a genital chancre, 
forty-one years ago, but secondary lesions were 
denied. 

Physical Examination. Yhe cardiac apex 
extended to the left anterior axillary line in the 
fifth interspace. The first sound was almost 
inaudible over the entire precordium. Phe 
second sound was sharp and loud at the aortic 
area, but normal throughout the rest of the 
precordium. A soft systolic murmur was audible 
over most of the precordial region. Blood pres 
sure: right arm 140/74; left arm 132/74. There 
were no pulmonary signs. 

Blood Wassermann and Kline reactions on 
admission (and at previous hospital) were 
strongly positive. electrocardiogram on 
admission was normal. Two subsequent electro- 
cardiograms revealed a_ prolonged auriculo- 
ventricular conduction time and left axis devia 
tion. 

Roentgen Findings. Roentgenograms 5 
of the chest revealed multiple aortic aneurysn 
a small saccular aneurysm arising from the 
right lateral ascending portion of the aorta, 


and directed to the right and posteriorly; 


second aneurysm arising from the anterior and 
left lateral portions of the aorta and projecting 
anteriorly into the left infraclavicular area; a 
third saccular aneurysm arising from the de 
cending portion of the aorta, and directed to 
the left and posteriorly. The smallest aneurysm 
arose from the ascending portion of the aorta, 
and the largest from the descending portion of 
the aorta. Kymographic examination showed 


no contractility in the aneurysm arising from 
the ascending aorta. Aortographic examination 
by the Robb-Steinberg method showed contrast 
substance in all the aneurysms. 

Course. Since admission to the hospital the 
patient has received antisyphilitic therapy, has 
been ambulatory, and has remained asympto- 
matic. 

COMMENT 


Syphilis is the specific etiologic factor in 
approximately 85 per cent of true single 
saccular aneurysms of the aorta; atheroma 
and rarely trauma are responsible for an es- 
timated 15 per cent. However, a survey of 
the literature revealed only one reported 
case of multiple saccular aneurysms of the 
aorta of non-syphilitic origin (Ruffin, Cas- 
tleman and White’), the etiology in this in- 
stance being extensive aortic atheroma. 
Syphilis was the causative factor in all 3 of 
our cases, confirmed in Cases 1 and I at 
autopsy, and indicated in Case 111 by a his- 
tory of chancre and by repeated positive 
serologic reactions. 

It should be observed that despite the 
multiplicity of the lesions symptoms did 
not appear until relatively late in life. Since 
aneurysms may develop in either simultan- 
eous or successive fashion it may be argued 
that perhaps in these instances the latter 
method predominated, the initial aneu- 
rysms occurring at comparatively benign 
sites, thus allowing the patients’ life span to 
be of sufficient duration for multiple lesions 
to develop. It is of interest to note that 
multiple aortic aneurysms have also been 
reported in a six year old girl (Acufia, Win- 
ocur and Orosco*), and in a seven year old 
boy (Pincherle and Dalla Volta), both 
cases attributed to syphilis. 


SUMMARY 


1. A review of the literature reveals mul- 
tiple aneurysms of the aorta to be of rela- 
tively infrequent occurrence. However, it is 
difficult to estimate their frequency with 
any reasonable degree of accuracy in view 
of the marked inconsistency of figures in 
the literature. Further data must be ac- 
cumulated. 


2. Three cases of multiple saccular aneu- 
rysms of the aorta are presented, the prin- 
cipal features of which were the late onset 
of symptoms, the syphilitic etiology, and 
the limitation of the lesions to the thoracic 
aorta. All three patients were males. Ne- 
cropsies in two cases revealed three aneu- 
rysms in the first, and four aneurysms in 
the second patient. In the third case roent- 
gen studies (including aortography* and 
kymography) disclosed three aneurysms. 

3. A study of the literature indicates 
that multiple saccular aneurysms of the 
aorta are rarely of non-syphilitic etiology. 
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THE ROENTGEN DIAGNOSIS OF 
APPEN DICEAL FECALITHS* 


By JAMES JACKMAN, M.D. 


CLEVELAND, OHIO 


aes \LITHS in the appendix are formed 
of inspissated fecal matter and are not 
opaque to the roentgen ray unless calcium 
salts have been deposited on or in the 
fecalith in sufficient quantities to alter the 
beam. This deposit of calcium is the result 
of the inflammatory reaction of the sur- 
rounding tissues. It may be compared to 
the deposition of calcium on pure choles- 
terol precipitates in the formation of gall- 
stones. From their position in the right 
lower quadrant of the abdomen in relation 
to the course of the right ureter most calci- 
fied appendiceal fecaliths are diagnosed as 
ureteral calculi. Usually differentiation is 
possible by means of roentgenograms made 
with opaque the 
ureters. However, Seelig,® in the first report 
of the American literature of an appen- 
diceal concretion outlined by roentgen 
examination, found the lower portion of the 


ureteral catheters in 


right ureter obstructed due to a periureter- 
itis near the calcified appendiceal fecalith. 
In this case the history, physical examina 
tion and ureteral catheterization all indi 
cated ureteral calculus. Differentiation was 
made only at operation. 

FKastmond’® reported a case similar to 
that of Seelig. In 
calcific density was present on the roent 


his case a shadow of 


genogram of the abdomen just above the 
transverse process of the third lumbar 
vertebra. A film with an 
opaque catheter in the right ureter revealed 
obstruction of the ureter at this point. At 
operation the tip of the appendix was found 
to be firmly adherent to the ureter. An 
oval calcified fecalith was present in the 
distal end of the appendix. 


second made 


Hunner* also reported a case of calcified 
fecalith in the appendix demonstrated by 
roentgen examination but diagnosed as a 
probable ureteral calculus, although the 


* Fror the Depart: t of Roentgenology, Clevelar 1 4 
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possibility of an appendiceal concretion was 
stated. 

This resemblance to ureteral calculi is 
further illustrated by the following case: 


Case 1. C. W., white male, aged eleven, was 
admitted to the Surgical Service of Cleveland 
City Hospital December 4, 1937, complaining 
of pain in the right lower abdominal quadrant 
and vomiting of twelve days’ duration. The 
onset of pain followed a fall from a sled while 
at play. A cathartic had been administered at 
home five days before admission following 
which there was an increase in the severity of 
the pain. Chills, fever, and diarrhea ensued. 

Examination on admission revealed an ex- 
tremely ill white male in obvious pain. The 
temperature on admission was 41.1° C., the 
pulse rate was 156 and the respiratory rate 48 
per minute. The skin was hot and dry. Exami- 
nation of the nose and throat showed no ab- 
normalities. The lungs were normal to physical 
examination and the heart was not enlarged. 
Neo cardiac murmurs were audible. The respira- 
tions were of the thoracic type and the abdomen 
was slightly distended, rigid throughout, and 
tender to the most gentle pressure. No masses 
were palpated in the abdomen and it was silent 
on auscultation. Rectal examination revealed 
tenderness on the right side. The white blood 
count was 2,750 per cubic millimeter and hemo- 
globin measured 12 grams per 100 cubic centi- 
meters of whole blood. The blood Wassermann 
reaction was negative. The urine, aside from 
high concentration, showed no abnormalities. 
Roentgen examination of the chest two days 
after admission showed an in the 
bronchovascular markings but no evidence of 
parenchymatous infiltration in the lungs. The 
diaphragm was in normal position. 

A diagnosis of generalized peritonitis due to 
ruptured appendix was made and conservative 
therapy instituted. and rectal 
tubes were inserted, the patient was placed in 
Fowler’s position, and multiple small trans- 
fusions were given. Very little improvement 


increase in 


Wangensteen 


occurred. The patient’s temperature continued 
tal, and School of Medicine, Western Reserve University. 
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Fic. 1. Case 1. Roentgenogram of the abdomen show- 
ing large calcified fecalith of the appendix in the 
right lower quadrant. 


elevated and jaundice developed. Multiple ab- 
scesses developed in the abdominal wall. These 
were incised and drained. Culture of the ab- 
scesses revealed a non-hemolytic streptococcus. 
A roentgenogram of the abdomen made on 
December 15, 1937, revealed an area of in- 
creased density I cm. in diameter in the right 
half of the pelvis and it was diagnosed as a 
probable ureteral calculus (Fig. 1). Excretory 
urography was recommended but was not done 
due to the poor condition of the patient. The 
patient became progressively worse and died 
January 1, 1938. 

Autopsy performed by Dr. Thomas FE. Keller 
showed the abdominal viscera to be densely 
matted together by numerous fibrinous and 
fibrous adhesions. The appendix extended 
straight down over the pelvic brim and ended 
in a large abscess cavity. The distal half of the 
organ could not be identified in its entirety. It 
gaped widely and in its orifice a calcified fecalith 
measuring 8 mm. in diameter was found. The 
final anatomical diagnosis was acute appendi- 
citis with perforation, peri-appendiceal abscess, 
general acute fibropurulent peritonitis, and 
pylephlebitis with multiple liver abscesses. 

Differentiation between ureteral calculus and 
appendiceal concretion could probably have 
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been made in this case if excretory or retrograde 
urograms had been possible. 


Only in a small number of cases may 
fecaliths be demonstrated by roentgen ex- 
mination. However, they occur sufficiently 
often to be taken into consideration when 
making a diagnosis of any concretion in the 
right lower quadrant of the abdomen. In 
addition to the above cases Weisflog® in 
1906 reported a case of multiple calcified 
appendiceal fecaliths. A correct preopera 
tive diagnosis was established by correla- 
tion of the clinical and roentgen findings. 
Pfahler and Stamm: have reported 2 cases, 
one of an enterolith in the cecum, the other 
of two fecaliths in the appendix. Stew- 
art* reported a case in which a concretion in 
the abdomen visualized by roentgen exam- 
ination was suspected of being an appendi 
ceal concretion and proved to be so at 
operation. Case! reported 2 instances in 
which a concretion in the appendix had been 
diagnosed by roentgen examination and 
later confirmed by operation. Shelley’ in 
1938 added a case of calcified fecalith per- 
forating an appendix the seat of acute 
suppurative inflammation. The diagnosis 
in this case was made only by operation. 

Non-opaque fecaliths are usually not 
recognized by means of roentgen studies. 
If barium has been administered _previ- 
ously, a persistent residue in the appendix 
may be due to coating of the fecalith with 
the opaque material. Only in unusual cir- 
cumstances are non-opaque fecaliths visu 
alized. The following case illustrates this 
point: 


Case 11. E.P., colored female, aged twenty- 
eight, married, was admitted to the Surgical 
Service of Cleveland City Hospital May 26, 
1941, complaining of pain in the right upper 
abdominal quadrant of six days’ duration. The 
pain radiated laterally and upwards to the epi- 
gastrium. It was sharp and constant and did not 
radiate to the shoulders or back. The patient 
had vomited twice on the day of admission and 
four liquid green stools had been passed daily 
since the onset of her present illness. Her last 
menstrual period occurred April 4, 1941. There 
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had been slight spotting two weeks before ad- 
mission. 

Examination revealed a well developed and 
well nourished colored female in acute distress. 
The temperature was 38.4° C., the pulse rate 
was 104 and the respiratory rate was 22 per 
minute. The pharynx was injected and the 
thyroid gland was large and firm. Expansion of 
the right hemithorax was slightly limited. There 
was tenderness to deep and superficial palpation 
in the right upper quadrant of the abdomen but 
the abdomen in general was soft and flat. The 
white blood count was 11,500 per cubic milli- 
meter and a catheterized specimen of urine 
showed a few pus cells microscopically and 
culture of the urine showed Bacillus proteus and 
Staphylococcus albus. The blood urea nitrogen 
was 10.2 mg. per I00 Cc. and the blood chole- 
sterol and icteric index were within normal 
limits. The diastatic activity was 35. The 
Friedman test for pregnancy was positive on 
May 31, 1941. Roentgenoscopic and roentgeno- 
graphic studies of the chest the day following 
admission showed limited mobility of the right 
portion of the diaphragm but no evidence of 
parenchymal infiltration in the lungs. Roent- 


Fic. 2. Case 11. Spot film of the cecal area showing 
barium in the appendix (lower arrow). The ap- 
pendix is ruptured and ends in an abscess. Note the 
circular radiolucent filling defect in the abscess 
(upper arrow), representing the fecalith. 


The Roentgen Diagnosis of Appendiceal Fecaliths 805 


Fic. 3. Case 11. Roentgenogram following partial 
evacuation of the barium. Barium remains in the 
abscess and the radiolucent filling defect persists. 


genogram of the abdomen showed it to be 
normal. Roentgen examination of the stomach 
and duodenum following a barium meal, and 
retrograde and excretory urograms were all 
normal. 

On June 19, 1941, a barium enema was done 
and the colon appeared normal until the cecal 
area was visualized. In this region, barium was 
seen to enter the appendix and then to leave the 
organ near its midportion and fill a localized 
abscess pocket behind and above the cecum. 
A circular radiolucent filling defect was found 
in the abscess pocket which was interpreted as 
a fecalith. A diagnosis of ruptured appendix 
with peri-appendiceal abscess was made (Fig. 
2 and 3). 

On June 23, 1941, operation was performed 
by Dr. S. E. Blandford, Jr., and the abdomen 
opened through a high McBurney incision. 
Examination in the cecal region revealed a 
marked thickening of the cecum and appendix 
together with numerous adhesions. The ap- 
pendix was large and chronically inflamed. 
A small abscess cavity was found posterior to 
the cecum which contained a fecalith measuring 
5 mm. in diameter. A small amount of barium 
was present around it. It was evident that the 
appendix had perforated in its midportion. 
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Appendectomy was done and Penrose drains 
inserted and the abdomen closed. The post- 
operative course was uneventful and the pa- 
tient was discharged on the twelfth postopera- 
tive day. 

The pathologic diagnosis was acute suppura- 
tive appendicitis. 

SUMMARY 

1. Two cases of suppurative appendi- 
citis, both of which contained fecaliths 
visualized by roentgen methods have been 
reported. One of these fecaliths was calci- 
fied and was outlined by means of its 
contained calcium in a plain roentgenogram 
of the abdomen. The other was outlined by 
means of surrounding barium in a peri- 
appendiceal abscess. 

2. Proof was obtained in both cases, in 
the first by postmortem examination and 
in the second by operation. 

3. No cases of the latter type have been 
found in the literature. 

4. The possibility that any concretion in 
the right lower quadrant of the abdomen 
may be due to calcified appendiceal fecalith 
has been pointed out. 
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5. Differentiation between appendiceal 
and ureteral calculi can usually be made by 
means of roentgenograms of the abdomen 
with opaque catheters in the ureters. 
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ROENTGEN-RAY DOSAGE DURING ROUTINE 
DIAGNOSTIC STUDIES 


By 


MAGNUS I. SMEDAL, M.D. 


BOSTON, MASSACHUSETTS 


HERE is a growing tendency to forget 
that biological reactions may occur 
after repeated roentgen diagnostic pro- 
cedures. We hear so much about the need 
for shockproof apparatus that we forget 
that the roentgen rays generated by these 
apparently harmless devices are just as 
dangerous as ever. The older roentgenolo- 
gists were more mindful of these potential 
dangers. This was especially true of pro- 
cedures around the head because of the 
danger of epilation and reactions on the 
face. I have been told that the rule at the 
Boston City Hospital fifteen years ago for 
bade taking more than three films of a 
mastoid process at any one sitting, or more 
than two films of a lateral lumbar spine. 
These latter were taken at a tube-film dis- 
tance of 26 inches, which would make the 
tube-skin distance only 12 inches for the 
ordinary patient. Twenty milliamperes for 
twenty seconds at a voltage of over 80 kv. 
were the factors; and the apparatus used 
was a mechanically rectified full-wave ma- 
chine of the early twenties. That added up 
to 800 milliampere-seconds. I know that 
with 100 kv. and 6 ma. of current, at a dis 
tance of inches, using 1 mm. of alu 
minum for filter the erythema dose of 45c¢ 
roentgens can be reached in four and one- 
half minutes, or in 1,62c 
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ma-sec. Two 
roentgenograms with this old technique 
would approach one-half erythema, not 
taking into consideration the increased in- 
tensity from backscattering. Erskine,’ in 
1922, gave a brief report on the dangers of 
diagnostic procedures. There was, at this 
time, some controversy about the dosage 
that the innovation 
of the Potter-Bucky apparatus, which re- 


was necessitated by 
quired at least three times the exposure per 
film which was necessary without it. Using 
a kilovoltage of 60 and a Io inch distance, 
Erskine obtained a minimal erythema on 


numerous subjects after single exposures of 
400 ma-sec. of unfiltered radiation; and 
erythemas after 800 ma-sec. of radiation 
filtered through 1 mm. of aluminum. The 
skin area used measured 2 cm. square. He 
arrived at a 10 inch distance by subtracting 
15 inches, representing the thickness of a 
large abdomen plus the thickness of the 
Potter-Bucky apparatus, from the 25 inch 
standard Potter-Bucky distance of that 
period. The only other reports in recent 
American literature upon the dangers in- 
herent in roentgenography are found in a 
series of papers from the Mayo Clinic. Of 
these, one!* is related to roentgenography as 
opposed to roentgenoscopy and gives the 
value in roentgens for nine various roent- 
gen examinations. Their work was done 
with a therapy unit, using 5 ma. at a fixed 
16 inch distance. The voltage and filtra- 
tion were varied according to the technique 
in question. The distances and milliam- 
perages were corrected for individual roent- 
genographic procedures according to the 
formula: roentgenographic density = ma. 
xT Xkv.?/(distance in inches). 

I began to measure the amount of radia- 
tion received by the skin, with the purpose 
of determining whether or not there was 
any danger in exposing pregnancy cases to 
repeated pyelographic studies. Conse- 
quently, dosages which would be delivered 
to the skin of a patient during such a pro- 
cedure were recorded with a Victoreen r 
meter. The dosage of roentgen rays neces- 
sary to produce an erythema of the skin is 
approximately 300 r, measured in air, if 
they are unfiltered and generated at volt- 
ages ranging from 60 to 150 kv., according 
to MacKee.* Hudson,’ in a survey of the 
actual erythema values of-numerous units 
in actual use throughout New England, 
found that the average value was 326 r, 
measured in air. MacKee states that his 
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erythema value is also the epilating dose, 
in that it will cause an erythema on the 
body, but will only cause epilation on the 
scalp. For roentgen rays generated at volt- 
ages of 137 kv. (peak) and filtered through 
o.§ mm. of aluminum, MacKee" gives 400 
r as the erythema value. These figures will 
hold true for lower voltages providing the 
filter is the same. Thoraeus!’ gives the 
erythema value for 100 kv. (peak) roentgen 
rays, filtered through 1 mm. of aluminum, 
as 400 r, measured in air. MacKee’s fig- 
ures!” are based on determinations made 
with 1 inch square fields and a 10 inch tube- 
skin distance. Due to backscattering of 
secondary radiation, which increases with 
an increase in field size, the intensity of 
radiation becomes greater until a maximum 
is reached at a field size of 8 inches square."® 
This change in intensity varies also with 
the quality of the radiation,? becoming 
maximum at voltages of 200 kv. (peak) 
with a half-value layer in copper of 0.7 to 
1.0. 

For field sizes of 8 inches square or more,' 
with unfiltered radiation generated at 75 
to 100 kv. (peak), where the quality of the 
radiation is below a half-value layer in 
aluminum of 0.53, the backscattering in- 
creases the intensity as measured in air by 
10 per cent.®*16 If we take MacKee’s ery- 
thema value of 300 r, measured in air, for 
a small field, the intensity for a large field 
of 8 inches square will be 10 per cent 
greater, or 330 r. The erythema for this 


TABLE 


SUMMARY OF ERYTHEMAS FOR VARYING 
FILTERS AND FIELDS 


Un. mm. 1 mm. 
. Al Al 
filtered 
Filter Filter 
Erythema in air 
1 in. sq. field. ... 300 r 4oor 450r 
Erythema in air 
Threshold in air 
1 in. sq. field........ 250r 300 r 
Threshold in air 
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large field will be, according to the equation 
X 2300: :100:110, or 273 r, measured in air, 
Where the quality of the radiation is al- 
tered by filters of 0.5 to 1 mm. of alumi 
num, and in terms of half-value layer in 
aluminum! varies from 1.31 to 1.80, the in- 
crease in intensity due to the backscatter- 
ing in a large field of 8 inches square, is 
approximately 20 per cent.’ The value 
400 r, for radiation filtered through 0.5 mm. 
of aluminum, increases by 20 per cent to 
480 r on the skin, and the erythema be 
comes 332 r, measured in air. For radiation 
filtered through 1 mm. of aluminum, the in 
tensity in a large field jumps from 460 r, 
measured in air, to $40 r on the skin. The 
erythema for the large field becomes 373 r 
measured in air. 

Mac Kee’ states that the erythema is that 
amount of radiation which will produce a 
sharp reddening of the skin, and that it may 
vary about $0 per cent according to various 
observers. A more accurate standard is the 
threshold dose. This is the amount of radi 
ation which in 8o per cent of all cases pro 
duces a faint bronzing of the skin in from 
two to four weeks after the exposure, and in 
20 per cent of the cases produces no visible 
effects.’ MacKee also calls this the skin 
unit or the minimal erythema." For un 
filtered radiation, the threshold dose in a 
small field is given as 250 r measured in air, 
and for lightly filtered radiation generated 
at 100 kv. (peak), the threshold erythema 
is 300 r measured in air.’ For a large field 
size, the unfiltered threshold value of 250 r 
becomes 275 r on the skin, due to the back 
scattering; and the actual threshold for a 
large field of 8 inches square or more would 
be 227 r measured in air. With lightly fl 
tered radiation, where the threshold value 
is 300 r measured in air, the intensity on 
the skin in a large field of 8 inches square or 
more becomes 360 r due to backscattering. 
The threshold erythema for this field size 
becomes, therefore, 250 r, measured in air. 
These values are summarized in Table 1. 

As stated above, the amount of radiation 
which a patient would receive during a di 
agnostic procedure was measured with a 


| 
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Victoreen r meter at the actual tube-skin 
distance. This would vary according to the 
size of varying hypothetical patients. That 
is, if the thickness of an adult abdomen 
measured 8 inches, and 2 inches were al 
lowed for the depth of the Bucky appara- 
tus, then Io inches were taken from the 
tube-film distance to obtain the actual 


sults obtained from the urinary tract stud- 
ies were so interesting that other examina- 
tions of specific parts of the body, and a 
general table of diagnostic techniques were 
also measured, and are shown in subsequent 
tables. Several different power units and 
tube combinations were available and the 
dosages in roentgens as they varied are 


TABLE I] 


SUMMARY OF URINARY TRACT EXPOSURES 


Tube-Film Tube-Skin 
Kv. (peak 
Distance Distance 

Unit No. 1—261n. 16 in. 4 
26 1n. 16 1n 7 

26 1n 16 1n 

26 1n 16 in 

261n 16 1n 

n 20 1n 7 

30 1n 20 In 7 

30 20 In 

30 1n 20 In. 

30 11 8 in 7¢ 

3 18 in 76 

1n 18 in 

30 In. 18 in 

Unit No. 2—30 1n. 20 1Nn. 
Unit No. 3— 36 1n. 26 in. ” 
Unit No. 4—26 in 15 in. 
2611 in 

in 

251n 1s in 

25 13 76 

2611 131n 76 

25 1311 “6 

25 in 131n =f) 

| nit No. ¢ 2 n. 
20 1n. 7 


tube-skin distance. Since the usual target 
film distances employed in diagnostic work 
vary from 25 to 40 Inches when utilizing 
the Potter-Bucky diaphragm and since the 
ordinary line-focus tube covers a 14 by 17 
inch film at a tube-film distance of 24 
inches, we irradiate a skin area of at least 
8 inches square, and hence get the maxi 
mum of backscattering. The exposures used 
represented those which were known to 
give satisfactory films of the urinary tract 
for each of several installations. The re 
sults are tabulated in Table ur. The re 


Ma. Time Total Roentgens 

se r without filter 

13 sec 12 r without filter 

2 sec 1¢r without filter 

I sec 2.¢ r with 1 mm. Al filter 
5 15 sec. 4 rwithi mm. Al filter 
5 2 sec. rwith1 mm. Al filter 
S I 4 sec 6 rwithout filter 

5 2 sec 8 rwithout filter 

5 13 sec. 2 rwithi mm. Al filter 
2 sec. rwith1 mm. Al filter 
15 sec 8 rwithout filter 

S 2 sec. I r without filter 

1} sec rwith1 mm. Al filter 
2 se 4 rwithi mm. Al filter 
2 sec rwithr mm. Al filter 
3 sec +ro.$mm. Alinherent 
13 sec 1¢ rwithout filter 

2 se 21 rwithout filter 

13 sex 4 rwith1 mm.Al filter 
2 sec. s rwith1 mm. Al filter 
15 sec 21 rwithout filter 

2 se 26 rwithout filter 

13 sec 6 rwithi mm. Al filter 
: 2 sec 8 rwith1 mm. Al filter 
13 sec Al inherent 
2 sec 3.¢ ro.¢ mm. Al inherent 


also found in Tables 11 and 111. The follow- 
ing are brief descriptions of these various 
installations: 


Unir No. 1: A full wave valve tube rectified 
power unit, rated at soo ma. and 86 kv. 
(peak) capacity, used with a Eureka DLF- 
200P tube with a 1.5 and 2.8 focal spot. This 
tube has no inherent filtration. 

Unir. No. 2: A full wave mechanically rectified 
power unit, rate d at 60 ma.-and 60 kv. (peak) 
used with a Coolidge bulb type tube of 30 
ma. capacity, having no inherent filtration. 


Unir No. 3: A full wave valve tube rectified 
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Taste III 
Unit No. 7 Filter 
Sinuses................17 in. skin distance 66 kv. (peak) 40 ma. 6 1 filter 
mm. A 
a ...26 in. skin distance 66 kv. (peak) 200 ma. i2 r filt 
4h r mm. Al 
Spine (anteroposterior)..25 in. skin distance 71 kv. (peak) 200 ma. Ig r filter 
mm. A 
Spine (lateral) ......22 in. skin distance 86 kv. (peak) 300 ma. 4 7 filter 
2 1 mm. A 
..22 in. skin distance 66 kv. (peak) 25 ma. ior mm. A 
Roentgenoscopy........14} in. skin distance go kv. (peak) 5 ma. 37 r/min. sA 
24 r/min. \ 
22 r/min. SA 
(Sinuses and colon are without Potter-Bucky diaphragm) 
Unit No. 
(0. mm. Al equivalent filtration) 
Spine (anteroposterior)..28 in. skin distance 66 kv. (peak) 200 ma. 6r 
Spine (lateral)..........24 in. skin distance 86 kv. (peak) 300 ma Sr 
a .....28 in. skin distance 66 kv. (peak) 200 ma. 6r 
Kidney, ureter, bladder..28 in. skin distance 66 kv. (peak) 150 ma. 47° 
Gallbladder (5 in. cone)..22 in. skin distance 66 kv. (peak) 150 ma. gr 
Unit No. § 
(0. mm. Al equivalent filtration) 
Barium studies... . ..20 in. skin distance 86 kv. (peak) sO ma. 71 
Roentgenoscopy .1§}4 in. skin distance 88 kv. (peak) 5 ma. 36 r/min. 5mm. A 
21 r/min. mm. A 
Bedside Unit No. 7 
(Shockproof rated 15 ma. at 79 kv. peak) 
Teeth Is in. skin distance 79 kv. (peak) gO ma. ior Non 
4 2 n. A 
Mastoids ...1§ in. skin distance 60 kv. (peak) 30 ma. 2r 25 mm. A 
Lateral hip .1§ in. skin distance 79 kv. (peak) 180 ma. i2r 25 mm. A 
Roentgenoscopy 15 in skin distance 79 kv. (peak) 5 ma. 24 r/min. 25 mn \ 
Roentgenoscopy 12 in. skin distance 79 kv. (peak) 5 ma. 40 r/min. 25 mm. A 


Bedside Unit No. 2 
(Shockproof rated at 15 ma. at 80 kv. (peak 


Teeth ; J . skin distance 


with inherent filtration equivalent to 0.5 mm. A 


§ in 70 kv. (peak) 60 ma. Rr 
Teeth ...1§ in. skin distance 76 kv. (peak) sO ma. }r 
Lateral hip ....1§ in. skin distance 78 kv. (peak) 15O ma. gt 
Roentgenoscopy 1§ in. skin distance 78 kv. (peak) 5 ma. 18 r/min 


(Kilovoltages are approximate) 


power unit rated at S00 ma. and 85 kv. 
(peak), used with a General Electric rotating 
target tube, having an inherent filtration 
equal to 0.§ mm. of aluminum. 

Unir No. 4: A half wave valve tube rectified 
power unit, rated at 100 ma. and too kv. 
(peak), used with a Coolidge RB3 tube hav- 
ing no inherent filtration. 

Unir No. 5: A Snook mechanically rectified 
power unit used with a Coolidge S. P. 2:44 
tube having an inherent filtration equal to 0.5 
mm. of aluminum. 


DISCUSSION OF TABLE II 


We average eight films for an intra 
venous pyelography, which is more than is 
required for any other urologic procedure. 
The maximum intensity recorded for a sin 
gle exposure was 26 r. This was obtained 
ona regular cystoscopic unit (unit No. 4 
having a short tube-film distance of 25 
inches. The voltage and the distance used 
were those required for a person measuring 
10 inches through the abdomen, and no fil 
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ter was used. With the factors set for an 
8 inch abdomen, the amount of radia- 
tion was 21 Pr in a two second exposure, 
and 1s r for an exposure of one and a 
half seconds. Using the first value of 26 r 
for a single exposure, the total for eight ex 
posures would be 208 r. This figure lies just 
under the threshold value of 227 r for a 
large field size using unfiltered radiation. 
The value 15 r for an exposure of one and a 
half seconds, with the factors set for an 8 
inch thickness of part, totals 120 r for a 
series of films. The use of a 1 mm. alumi 
num filter in each of the above instances 
cuts down the radiation from 26 r to 8 r 
for the larger patient, and from 15 r to 4r 
for the average sized patient. Total radia 
tion for a series would then be 64 r and 32r 
respectively. The threshold and erythema 
values for radiations filtered through I mm. 
of aluminum being 273 r and 373 r respec 
tively, the margin of safety for the skin 1s 
tremendously increased by the use of the 
filter. 

Unit No. 1 had been used without a fi] 
ter, but with the difference that the tube 
film distance was 30 inches instead of 25 
inches. Here the value for the usual ex 
posure of one and a half seconds, given to 
an 8 inch abdomen, is 6 r without the filter 
and 2r with 1 mm. of aluminum filter. The 
difference between the values of 6 r and 
2ron Unit No. 1, and the values 15 r and 
4 ron Unit No. 4, illustrate the marked 
filtration effect obtained by increasing the 
tube-flm distance. The same effect is il 
lustrated by the various values obtained at 
various distances on Unit No. 1, where 
roentgenographically one second at a tube 
film distance of 26 inches is equal to the ex 
posure of one and a half seconds at a 3 
inch tube-film distance. 

The following tables give the amount of 
radiation in roentgens, measured in air, re 
ceived by the skin during various diag 
nostic procedures with various combina 
tions of apparatus. 

Tables 111 and tv give the value in roent 
gens for the intensity of the radiation at 
the skin, measured in air, for an average 


technique known to give satisfactory 
roentgenograms under the conditions stated 
for each. It is of course realized that read- 
ings of 1 ron a Victoreen scale of 25 r are 
subject to error; but for our purposes, an 
approximation seems to be sufficient. In all 
techniques using the Potter-Bucky dia- 
phragms the tube-skin distances are equal 
to the tube-film distances minus the thick- 
ness of part and the depth of the Potter- 
Bucky apparatus. The depth of the Potter- 
Bucky apparatus used measured 2 inches. 


DISCUSSION 


Considering the figures in the above ta- 
bles, it would seem that skin reactions 
should occasionally occur. That they do not 
is probably due to the rapid loss of radia- 
tion effect in the skin. MacKee,* quoting 
the work of Kingery, states that a full dose 
of low voltage unfiltered roentgen rays 
could be repeated on a skin area in two 
W eeks: 7§ per cent could be repeated after 
seven days; and $0 per cent of the full dose 
could be repeated after three and a half 
days had elapsed, without reaction. Mac- 
Kee also states that there is recent work 
with low voltage unfiltered radiation which 
shows that the recovery rate is much more 
rapid; and that in the first twenty-four 
hours after an exposure, 80 per cent of the 
original radiation effect is dissipated. The 
loss on successive days is much more grad- 
ual. 

There is apparently a wide range in the 
reaction of individuals to radiation which, 
according to MacKee,” amounts to a 100 
per cent variation from the accepted ery- 
thema dose. In certain few individuals 
with very light complexions, he has seen an 
erythema result from 75 r of unfiltered ra- 
diation. These are probably cases of so- 
called idiosyncrasy. 

It is obvious that there are several 
points to be kept in mind in considering the 
dosage a patient receives during a diag- 
nostic procedure. First of all, with identical 
factors, the amount of radiation received 
by a patient when no filter is used is three 


to four times that received when I mm. of 


812 Magnus I. Smedal — 


R, 1942 


aluminum is used as a filter. Roentgeno- useless and probably dangerous to leave 
graphically, as far as diagnostic films are out the filter. Second, it is well to re. 
concerned, there is very little difference be- member that a tube such as is present on 
tween the two techniques. It is therefore unit No. 1, even though it is a so-called 


TaBLe IV 
VALUES IN ROENTGENS FOR VARIOUS TECHNIQUES AT VARYING VOLTAGES AND DISTANCES 


1. Without Potter-Bucky Diaphragm and with Screens 


26 in. Tube-Film 30 in. Tube-Film 36 in. Tube-Film 
Thickness of Part Kv. (peak) 
I Distance Distance Distance 
2 In. 41 20 ma. ir 30 ma. Ir 40 ma ‘ft 
4 in. 46 20 ma. ir 30 ma. ir 40 ma 
in. 20 ma.— jr 30 ma.— 40 ma. 
6 in. 56 20 ma.— $r 30 ma.— $r 40 ma 7 
7 in. 61 20 ma.— jr 30 ma. ar 40 ma a 
8 in. 66 20 ma.— 3r 30 ma. ar 40 ma a 
9 In. 71 20 ma. 30 ma. 40 ma. 
10 in. 76 20 ma.—I}r 30 ma.—I r 40 ma t 
II in. 81 20 ma.— I$ r 30 ma.— 1} r 40 ma.—lI 1 
12 in. 86 20 ma.—23 r 30 ma.— 123 r 40 ma hy 
(Tube-skin distances equal tube-film distances less thickness of part 
2. Without Potter-Bucky Diaphragm and without Screens 
, : 26 in. Tube-Film 30 in. Tube-Film 36 in. Tube-F 
Thickness of Part Kv. (peak) ; 
I Distance Distance Distance 
3 In. 41 75 ma. ar ma. ar ma 
4 in. 46 7§ma.—iI r 100 ma.—I_ r ft 
§ in. 51 75 ma.—i5r 100 ma.—Ii r ma.—1}i 
6 in. 56 7§ ma.—lir 100 ma.—2 r 150 ma.—13 
7 in. 61 7§ ma.—3 r 100 ma.— 2} r ma.—2 
8 in. 66 75 ma.—3i r 100 ma.—3 r 24 
g in. 71 75 ma.—4 r 100 ma.— 3} r 1so ma 
10 in. 76 75ma.—g r 100 ma.—4 r sO ma Ay 
3. Potter-Bucky Technique with Screens 
A. 26 in. Tube-Film Distance with Varying Filtration 
aon Kv. (peak) 5 ma. 100 ma. 150 ma. 200 ma 
of Part 
(Filter) Filter) (Filter) Filter 
25 I 0.25 I 0.25 I 25 
oAl mm. mm. \l mm. mm. o Al mm. mm. Al mm. mm 
Al Al Al Al Al Al \ 
6 in 56 63 43 - 9 64 134 9 4} 04 ‘ 
7 in. 61 $3 54 23 136720 74 113 53 224 143 
8 in. 66 16 I 53 224 16 73 9 
9 in. 71 24 8h 5 17% 12 63 263 173 93 224 13 
10 in 76 16 10} 22% 143 8 35 213 113 45% 283 a+ 
~ +Q om > 
in 81 182 143 283 193 10} 42? .283 153 672 20} 
12 in. 86 21; 163 104 552 $32 35 203 71 4 27 
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B. 30 in. Tube-Film Distance with Varying Filtration 


Thickness Ky (peak) 75 


§ ma. 100 ma. 150 ma, 200 ma. 
of Part 
(Filter) Filter) (Filter) (Filter) 
25 (1 25 1 O25 1 
\| mm. mm. \l mm. mm. o Al mm. mm. \l mm. mm. 
6 in. §6 43 3 13 62 42 92 64 124 8 4 
7 in. 61 54 2 8 23 113 4 10 53 
8 in 66 42 23 9¢ 6% 32 14 9 54 12 i 
9 in. 71 3} 122 7 4} 18 11 63 24 144 83 
10 in 10h 7} 33 1s 214 15 73 29 2 103 
11 in 81 133 43 19 134 7 29 ) 
12 in 86 132 #114 53 232 «15% 1 34% «222 45 


Thickness 


Kv (peak 100 ma sO ma 200 ma 300 ma. 
of Part 
(Filter Filter (Filter Filter) 

25 1 0.25 1 
\l mm. mm. \| mm. mm. »Al mm. mm. \l mm. mm. 

\| \| Al \| Al Al 
6 in. 33 23 13 3 2 7 43 23 33 
7 in 61 33 3} 13 63 5} 23 9 7 33 33 «10 5} 
8 in bt 2 3 114 8 4} 64 
g in Jil 7 +4 23 104 7 33 133 94 5 193 14 74 
10 in 76 gig 3 2 gh 4 16} 11 5 23 164 9g} 
in gt 6h of 42 188 13. 64 28 18 gf 
12 in 86 113 7 4 7+ 103 6 22 14 8 4 20 2 


protected tube, has no inherent filtration 
factor except the glass in the tube. The 
company that installed it and another con 
cern that services the unit have never com 
mented upon the lack of a filter. It is up 
to the radiologist to check these things and 
it is his responsibility alone. 

I would like to sound a warning about 
the indiscriminate use of the roentgeno 
scope in fracture work. The dosage in roent 
gens seems so high that I wonder why there 
are not more reactions. On the other hand, 
who checks up on the patients two to three 
weeks later to see if there are any reactions? 
By simply adding an aluminum filter to 
equal a total of 1 mm. of aluminum, the 
amount of radiation in roentgens per min- 
ute, measured at skin distance, dropped 4 


per cent in two separate installations. There 


is more inherent danger in the shockproot 
bedside and portable units which are used 
so much in fracture work. First, it is so 
easy to get up close to the tube head with 
these units, and because of the short tube- 
skin distance which results, the amount of 
radiation received by the skin increases 
enormously. On bedside unit No. 1, cutting 
the distance from 15 to 12 inches increased 
roentgens per minute from 24 to 40. Sec- 
ond, I have seen many well trained surgeons 
expose their hands recklessly in the direct 
beam of the roentgenoscope, who seemed 
surprised when their attention was called 
to its dangers. It seems that many of them 
have been more afraid- of the electrical 
hazards than they have of the radiation 
itself. 

The amount of radiation received by the 


| 
| 
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deep pelvic organs during roentgenographic 
procedures was the point which I originally 
set out to estimate. The depth dose at 10 
cm. below the skin surface, for roentgen 
rays generated at voltages of 100 kv. 
(peak) or less, is approximately 6.6 per cent 
of the skin dose as measured in air, when 
the quality of the radiation has a half-value 
layer in aluminum of 0.9, and the field size 
is 250 sq. cm.’® If we therefore take the 
maximum skin dosage delivered by unit 
No. 4, without filtration, that is 208 r, the 
depth dose at 10 cm. would be only 14 r. 
Pohle™ states that it is necessary to deliver 
300 to 360 r to the center of the uterus to 
produce abortion, and that the temporary 
castration dose for the female is 204 to 
210 r delivered to the ovaries. These figures 
are obtained using high voltages with heavy 
filtration. The effect of diagnostic exposures 
is therefore practically negligible, even if 
the very high value for unfiltered radiation 
is used. The maximum depth dose at 10 cm. 
for unfiltered radiation being approxi- 
mately 14 r, and the minimum abortive 
dose being 300 r for heavily filtered high 
voltage radiation, it seems obvious that 
there is a very wide margin of safety. 
Miller, et a/.% quote Daniel, a French au- 
thor, to state that up to 20 per cent of a 
skin erythema dose delivered to the center 
of the uterus may possibly be given without 
damage to the fetus, and 15 to 35 per cent 
delivered to the center of the uterus will 
allow pregnancy to progress normally, but 
there will probably be some damage to the 
fetus. The skin erythema dose for 200 kv. 
(peak) roentgen rays filtered through 0.5 
mm. of copper is generally considered to be 
800 r given at one sitting. Twenty per cent 
of this is 160 r, so we can see that our 14 r 
depth dose for unfiltered low voltage roent- 
gen rays is still very much on the safe side. 
Johnson* reports a case of agenesis of the 
cerebral hemispheres in a child who died at 
the age of six and a half months. The 
mother had received 400 r of heavily fil- 
tered roentgen rays during the first month 
of an unsuspected pregnancy, calculated as 
delivered to the uterus. He quotes Farber 
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as stating that irradiation of the ovaries is 
not injurious to future offspring, but that 
irradiation of the pregnant uterus ‘in the 
early months of pregnancy will cause gross 
central nervous system and optic defects 
in the fetus in 50 per cent of the cases. This 
assumes a dosage such as Pohle gives as the 
castration dose for the female and is of no 
concern in diagnostic roentgenologic pro- 
cedures. 
SUMMARY 


1. There is a definite potential danger in 
repeated roentgen-ray exposures if unfil- 
tered radiation is used, so far as skin reac- 
tions are concerned. 

2. Although there is little roentgeno- 
graphic difference between unfiltered and 
filtered radiation, with the other physical 
factors the same, the radiation received by 
the skin from unfiltered radiation is three to 
four times that received when 1 mm. of 
aluminum is used as a filter. 

3. The modern high milliamperage tech- 
niques using longer tube-film distances give 
much less radiation to the skin than the 
older low milliamperage techniques with 
the shorter tube-film distances. 

4. It is still an important duty for the 
roentgenologist to check his diagnostic ap 
paratus for radiation output. Special at 
tention should be given to filtration in the 
roentgenoscopes and to distances in the 
bedside and portable units. 

5s. The depth dosages resulting from 
diagnostic roentgenologic procedures are 
negligible and unimportant in pregnancy. 
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ROENTGEN THERAPY OF PRIMARY CANCER 
OF THE NASOPHARYN X* 


By MAURICE LENZ, M.D. 


NEW YORK, NEW YORK 


ANCER of the nasopharynx, unless 

controlled by radiotherapy, ends in 
death of the patient. Diagnosis is often late 
because of the relative rarity of this cancer, 
its insidious symptomatology, the difficulty 
of thorough clinical examination, and be- 
cause successful biopsy is often interfered 
with by the tendency of adjacent adenoid 
tissue to cover up the underlying cancer. 
Most patients, therefore, present them- 
selves for treatment with locally extensive 
disease, at times with extension to the skull 
and frequently with regional lymph node 
metastases. The latter often so dominate 
the early clinical picture that the primary 
lesion is not recognized and is not treated. 
Because of these reasons operative removal 
is usually inadequate,**)** especially as 
surgical approach is difficult. 

External roentgen therapy has, so far, 
been practically the only treatment which 
has been successful in eradicating the dis- 
ease. Radium or radon in needles, seeds or 
special applicators may be employed with- 
in the nasopharynx. Unless the cancer is 
small and easily visualized, however, ac- 
curate placement of these intrapharyngeal 
radiating sources to cover the entire growth 
is difficult. The disease usually extends 
beyond the zone which the needles, seeds or 
applicators effectively irradiate. This ap- 
proach is therefore resorted to mainly after 
most of the growth has regressed under the 
influence of preceding external roentgen 
therapy and only smaller cancer masses 
remain. 


CLINICAL MATERIAL 


In an effort to clarify some of the indica- 
tions, contraindications and limitations of 
roentgen therapy of cancer of the naso- 
pharynx, a review was undertaken of the 
clinical histories of 63 patients, that is, all 


* Presented at the Twenty-sixth Annual Meeting, American Radium Society, Cleveland, Ohio, June 2 


patients treated with roentgen irradiation 
for cancer of the nasopharynx in the Radio- 
therapy Departments of the Presbyterian 
Hospital and Montefiore Hospital, New 
York, from 1926 to 1938. 

Grouping According to Survival. Patients 
were grouped as dead (d) when they were 
known to have died of cancer, or of inter 
current disease though free of cancer, or 
when they had been lost sight of, for more 
than three months; alive with disease (a.d.) 
when signs suggesting persistence of cancer 
were present, and symptom-free (s.f.) when 
clinical evidence of cancer was not found 
for at least five years after the last roentgen 
treatment. If a series of treatments was 
given over a period of several months and 
the patient’s last treatment was not quite 
five years ago, the case was not included 
among those reported as symptom-free. 
Forty-four of the 63 patients had been 
treated five or more years ago and were 
the basis for judging survival. 

Age, Sex and Race. There were 45 males 
and 18 females. The ages of the patients on 
admission varied between and 
seventy-seven years. The average age of 
patients with cylindroma, well-differen- 
tiated epithelioma and plasmocytoma, was 
almost sixty years while those patients 
having tumors of different microscopic 
structures averaged forty-three years. The 
prevalence of nasopharyngeal cancer 
among Chinese has been commented upon 
by many authors.‘ There were 4 Chinese 
among the 63 patients in this series, which 
is a much higher proportion than for other 
tumors. 


eleven 


ANATOMIC AND CLINICAL CLASSIFICATION 


The cases were classified according to the 
extent, location and microscopic structure 
of the cancer, the clinical character and 
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radiosensitivity of the growth, the tech- 
nique of therapy, and the bearing of these 


factors on the results of treatment. 


EXTENT AND LOCATION OF CANCER 


The study of the extent and location of 
the cancer on admission was divided into 
three parts: (1) the primary site within the 
nasophar) extension of the cancer 
towards the base of the skull, demon- 
strable either by roentgenographic evidence 
of bone invasion or by clinical signs of 
cranial nerve involvement, and (3) metas 
tases to cervical lymph nodes or to distant 
structures. 

Primary Site. The nasopharynx forms 
the permanently patent upper extremity of 
the musculomembranous pharyngeal tube 
attached to the base of the skull. It has an 
anterior, a posterior, a right and left lateral 
wall,a roof and a floor. The anterior wall is 
occupied mainly by the posterior nares or 
choanae by which it communicates with 
the nose. On the lateral wall are the 
pharyngeal orifices of the eustachian canals 
which communicate with the middle ear. 
The raised posterior wall of each orifice is 
designated as the eustachian cushion. 
Posterior to it is the recessus phary ngeus 
or fossa of Rosenmiller. The posterior wall 
rises forward and upward along the anterior 
surface of the atlas and the basilar portion 
of the occipital bone to join the roof of 
the nasopharynx at the vault. The roof 
of the nasopharynx is formed by the body 
of the sphenoid, and posteriorly by its junc 
tion with the basilar process of the occipi 
tal bone. The pharyngeal tonsil, an aggrega- 
tion of lymphoid tissue, is located near the 
vault in the center of the posterior wall and 
a little above the level of the eustachian 
orifices. Martin and Blady," in their excel- 
lent study of nasopharyngeal cancer, be 
lieve the region of the pharyngeal tonsil to 
be the commonest and the ridge of the 
eustachian orifice and Rosenmiiller’s fossa 
to be the next most common primary site. 
According to Bonnahon,? this frequency de 
creases in the following order: the fossa of 
Rosenmiiller, the vault, posterior border of 


the vomer, periphery of the choanae and 
posterior wall of the nasopharynx. 

Symptoms of Primary Tumor. As most 
patients arrive for treatment with extensive 
disease, it is often difficult to determine the 
point of origin by clinical examination on 
admission. Portmann and _ Retrouvey,” 
therefore, attempted to deduce the primary 
site within the nasopharynx from the initial 
symptoms complained of by the patient. 
Thus, they differentiated auricular, respira- 
tory, neuralgic and glandular symptoms. 
Manifestly only the first two categories of 
symptoms pertain to the primary site, 
whereas the last two are those of extension 
or metastasis. Growths arising near the 
vault of the pharynx, e.g., in the pharyn- 
geal tonsil and growing forward towards 
the choanae or hanging down like adenoids 
from the roof, may irritate the mucosa of 
the posterior nares and cause rhinorrhea or 
if they grow to larger size obstruct the 
choanae and interfere with nasal respira- 
tion. So-called respiratory symptoms were 
the original complaint in 19 of the 63 pa- 
tients in the present series. Most of these 
probably originated in the region of the 
pharyngeal tonsil: Fourteen of the 19 were 
classified either as lympho-epitheliomas or 
lymphosarcomas, both of which arise from 
tissue rich in lymphoid cells. Growths aris- 
ing at the eustachian orifice or extending to 
it from the adjacent Rosenmiiller fossa may 
produce tinnitus, stuffiness, or obstruct 
hearing, even when they are small. A tran- 
sudate, partially filling the middle ear, is 
said to occur not infrequently. 

In 15 of the 63 patients of the present 
series the initial symptoms were classified 
as auricular and it is assumed that they 
arose near the eustachian orifice. In 7 
others the attention of the patient was first 
attracted by symptoms of extension to 
cranial nerves, and in 22 enlarged cervical 
lymph nodes dominated the early clinical 
picture. Thus in 46 per cent of this series 
of 63 cases, the primary site was not recog- 
nized early, but was overlooked either be- 
cause of involvement of cranial nerves or 
because of metastases to cervical lymph 
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nodes. In about 30 per cent the initial 
symptoms were repiratory in character and 
the origin was most likely the pharyngeal 
tonsil; nearly 24 per cent primary auricular 
symptoms suggested that the tumor arose 
near the eustachian orifice. 

Extension to Bone and Cartilage. Exten- 
sion of the cancer to the adjacent bony or 
cartilaginous walls of the nasopharynx may 
occur unless some barrier prevents the 
progress of the growth. Extensions com- 
monly take place upwards and backwards 
towards the base of the skull and more 
rarely forward towards the nose or down 
towards the mouth. The mucosa of the 
posterior wall is separated from the atlas 
and a part of the basilar portion of the 
occipital bone by a dense, unyielding, 
pharyngeal aponeurosis inserted into the 

pharyngeal tubercle of the occipital bone 
ary into the periosteum of the petrous por- 
tion of the temporal bone. This aponeurosis 
probably blocks direct extension of growth 
towards the atlas and those portions of the 
occipital and petrous bones which are out- 
side of the line of insertion of the aponeu- 
rosis. On the other hand, it may conceiv- 
ably help to direct nasopharyngeal growth 
upward toward the base of the skull. In 
other parts of the nasopharynx the mucosa 
is in close contact with bone or cartilage. 
This situation is present on the roof of the 
nasopharynx, at the periphery of the 
choanae and at the cartilaginous posterior 
edge of the eustachian orifice. Periostitis or 
perichondritis, which may result if growth 
and secondary infection spread from the 
ulcerated mucosa toward the submucosal 
structures, may account for some of the 
pain often associated with cancer of these 
regions. 

The roof of the nasopharynx, as already 
mentioned, is formed by the body of the 
sphenoid and its junction posteriorly with 
the basilar portion of the occipital bone. 
The upper surface of the body of the 
sphenoid represents the floor of the sella 


turcica. Pituitary adenomas, especially if 


persisting after unsuccessful attempts to 
remove them by operation through the 
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nasopharynx, may grow down into the 
nasopharynx and mistakenly be treated as 
primary nasopharyngeal tumors. This was 
the case in one of our patients not included 
in this series. After intensive intrapharyn- 
geal radium therapy she dev eloped a radio- 
necrosis of the posterior margin of the 
vomer and died from a complicating men- 
ingitis. Laterally the body of the sphenoid 
is in contact with the mesial portions of the 
greater wings of the sphenoid and the 
petrous portions of the temporal bones. 
About half of the patients in this series in 
whom the base of the skull was investigated 
roentgenographically showed invasion of 
bone. In order of frequency these were the 
sphenoid body, the greater the 
petrous and occipital bones. 

Pathway of Skull Invasion. Just how inva 
sion of the bone occurs has been a matter 
for speculation for many years. On the 
basis of autopsy findings, Reverchon'* in 
1922 and Collet and Rebattu® in 1923 sug 
gested extension through the lacerated 
foramen. Gaillard,’ who agreed with this, 
assumed that the cancer cells were carried 
toward the lacerated foramen along the 
lymphatics accompanying the inferior pala 
tine and pharyngeal vessels. Truffert® de- 
scribed a fascia which covers the levator 
and tensor palati muscles, which is continu 
ous with the membranous portion of the 
eustachian tube anteriorly, and surrounds 
the palatine and ascending pharyngeal ves 
sels up to the lacerated foramen. In 1932, 
Bonnahon? expressed the thought that this 
fascia together with the pharyngeal apo 
neurosis makes a sort of a conduit which 
channels the growth of nasopharyngeal 
cancer in the direction of the anterior 
lacerated foramen. In 1940, Martin and 
Blady" also concluded that intracranial ex 
tension is probably through the foramen 
lacerum and emphasized that the distance 
between the middle fossa of the cranium 
and the fossa of Rosenmiiller is only 1 cm. 
The petrous portion of the temporal bone 
and the greater wing of the sphenoid may 
conceivably also be invaded by another 
route: At the junction of these two bones 1s 


wings, 
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a groove which contains the cartilaginous 
portion of the eustachian canal. The pos- 
terior wall of the cartilaginous portion at 
its pharyngeal end forms the anterior wall 
of the fossa of Rosenmiller. An ulceration 
of the mucosa over this would permit an 
extension of the growth along the wall of 
the cartilaginous portion of the tube and 
thence to the adjacent greater wings or 
petrous bones. Another possible method of 
spread was suggested by Barré and Stoe- 
ber:! On vertical sections of skulls of pa- 
tients who had died from cancer of the 
nasopharynx, they found an infiltration of 
the posterior ethmoidal and the sphenoidal 
cells. The mucosa lining these cells is con- 
tinuous with that lining the nasopharynx. 
Thus cancer may perhaps spread by con- 
tiguity directly along the surface of the 
mucosa without entering the skull until 
later. Deeper invasion may occur second- 
arily. These considerations suggest that 
several anatomic possibilities exist for ex- 
tension to the base of the skull, and that 
it is by no means settled which of these 
avenues is usually followed. 

[t is interesting to note in this connection 
that, in the present series, involvement of 
the skull occurred in 10 of 15 patients 
whose primary lesions probably arose near 
the eustachian orifice and in only 4 of 19 
patients whose cancer probably arose in the 
neighborhood of the pharyngeal tonsil. 
Extension to the skull is probably more fre- 
quent than is generally suspected. Routine 
roentgenographic study of the base of the 
skull is not always done in patients with 
cancer of the nasopharynx and small lesions 
often cannot be shown on the roentgeno- 
grams. Lateral skull films do not demon- 
strate the lesion. Verticomental roentgeno- 
grams, which are essential for this purpose, 
should be taken in all cases. Of the 63 
patients in the present series, the base of 
the skull was investigated roentgenographi- 
cally in only 40 instances. Nineteen, or 
nearly half, showed bone involvement. The 
relative frequency of involvement of the 
various bones is shown in Table 1. 

[t will be noted that the sphenoid body 


and greater wings, the petrous tips and 
basi-occiput are those most frequently in- 
volved. This was first called to our atten- 
tion by Dr. Cornelius G. Dyke who studied 
several of our cases. 

Involvement of Cranial Nerves. Compres- 
sion of cranial nerves by secondary spread 
of cancer of the nasopharynx may occur 
either by direct extension, involving chiefly 
the fifth and sixth nerves, or possibly by 
metastasis to the lateral retropharyngeal 
lymph nodes, affecting mainly the ninth 
and tenth cranial, and cervical sympathetic 
nerves. In the present series the tumors 
assumed to have arisen near the eustachian 
orifice had a greater tendency to involve 
cranial nerves (10 of 15) than those pre- 
sumably originating in the neighborhood of 
the pharyngeal tonsil (5 of 19 cases). The 


TABLE 


DISTRIBUTION OF BONE INVOLVEMENT AT 
BASE OF SKULL IN IG CASES 


10 
Greater wing of sphenoid-mesial margin...... 12 
10 
Basi-occiput... 8 
FKoramen ovale and spinosum 


correctness of the neurological involvement 
as given in the charts was checked by Dr. 
C. T. Vicale, Assistant Neurologist at the 
Neurological Institute, Columbia Univer- 
sity, to whom I am indebted for this help. 

Involvement of cranial nerves by direct 
extension may occur as follows: After the 
growth has extended into the cranial cavity 
it spreads along the floor of the middle 
fossa. Here it lifts the dura from the skull 
but, as shown by autopsy findings, does 
not penetrate this tough barrier. It spreads 
to the lateral wall of the sphenoid body 
which forms the inner wall of the cavernous 
sinus. The internal carotid artery, accom- 
panied by filaments of tlie carotid plexus, 
lies on the inner wall of the sinus. The sixth 
nerve is placed a little below and laterad to 
this. On the outer wall of the sinus opposite 
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the sixth nerve is the ophthalmic division, 
and just below this, the superior maxillary 
division of the fifth nerve, while the third 
and fourth cranial nerves lie on a higher 
level. Nasopharyngeal cancer spreading up- 
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cranial nerves. A diagram of the location 
of these nerves within the cavernous sinus 
is given in Figure 1. The actual number of 
involvements of cranial nerves in this series 
is given in Table 1. These figures support 
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wards into, and gradually filling the cavern- 
ous sinus, would soon surround and com- 
press the internal carotid artery. The 
artery, however, is tough and usually re- 
sists invasion. For instance, in one of our 
cases, postmortem examination revealed 
the artery uninvolved, though completely 
encased in an extension from a cancer of 
the nasopharynx. With increase in the size 
and spread of the growth within the cavern- 
ous sinus the superior maxillary and oph- 
thalmic division of the fifth and the abdu- 
cens would be affected first while the fourth 
and third cranial nerves because of their 
higher location would not be reached unless 
the tumor had grown to a larger size. Thus 
early and small extensions spreading along 
the lower portion of the sinus will not affect 
the third and fourth but may cause hyper- 
esthesia and pain due to the first two divi- 
sions of the fifth and paralysis of the sixth 


the assumed bearing which the location of 
the nerves within the cavernous sinus has 
on the likelihood of their involvement by 
direct extension from cancer of the naso- 
pharynx. 
Taste il 
NERVES INVOLVED IN CANCER OF 
THE NASOPHARYNX 


Cranial No. of Cranial No. of 
Nerves Cases Nerves Cases 
I Vil 
3 VIII 
3 1X 
IV 2 x a 
v* 16 XI I 
VI 12 XII 8 
Cervical 
sympathetic 8 


* Relative frequency of involvement of the various 
divisions of the fifth nerve was as follows: v,—11I: 
Vz—10; Vz—6 times. 
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Involvement of Cranial Nerves by Metas- 
tases to the Lateral Retropharyngeal Lymph 
Nodes. In addition to involvement of 
cranial nerves by direct extension, they 
may probably be compressed by metastatic 
enlargement of the nearby lymph nodes. 
Bonnahon? calls attention to three or four 
‘“Krause’s lymph nodes,” which are placed 
near the emergence of the nerves from the 
jugular foramen. The excellent translation 
by Tobias of Rouviére’s'® remarkable book 
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on the ““Anatomy of the Human Lymphatic 
System” speaks of the “‘lateral retropharyn- 
geal lymph nodes” which drain the naso- 
pharynx. These lie behind the outer borders 
of the pharynx at the level of the atlas. 
Anteriorly they extend along the superior 
part of the oropharynx, reaching the soft 
palate and palatine tonsil. Posteriorly they 
lie between the prevertebral fascia covering 
the rectus capitis anticus mesially and a 
space laterally. The outer wall of this space 
is formed from before backwards by the 
stylopharyngeus, the styloid process and 
the digastric muscle. The space contains 
from within outward the internal carotid 
artery, the superior cervical ganglion, the 
ninth, tenth and the twelfth cranial nerves, 
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the internal jugular vein and the eleventh 
cranial nerve. Inflammatory or metastatic 
enlargement of the lateral pharyngeal 
lymph nodes may bulge forward into the 
pharynx and there form a swelling. If this 
breaks down it may result in the well 
known retropharyngeal abscess. The lymph 
nodes may swell laterally into the space 
just described and there compress the vari- 
ous structures mentioned. The symptoms 
depend upon the amount of the swelling, 
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the resistance of the structures being com- 
pressed, and the proximity of these struc- 
tures to the swollen nodes. The nearer 
structures would presumably be com- 
pressed by a lesser swelling of the glands 
and therefore be affected more frequently. 
The nerves should be expected to be com- 
pressed in the following order of frequency: 
cervical sympathetic, ninth and tenth, 
twelfth and least often the eleventh cranial 
nerve. A diagrammatic representation of 
this relationship is reproduced in Figure 2 
taken from Rouviére.*® 

Table 11 illustrates the actual findings in 
the present series. The relative frequency 
of involvement of the fifth, sixth, ninth, 
tenth, twelfth cranial and cervical sym- 
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pathetic nerves and the relative rarity of 


affection of the other nerves speaks for the 
probability that these assumed routes for 
extension are correct. It might be added 
that involvements of the second, third and 
fourth nerves in the present series of cases 


occurred only in far advanced instances of 


the disease which had already involved the 


fifth or sixth nerves while involvement of 


the seventh in all three instances was 
questionable. In a report on neurologic 
complication in nasopharyngeal cancer, 
Needles" placed the frequency of the in- 
volvement of the third and fourth nerves 
as third and fourth, and the ninth, tenth, 
twelfth and cervical sympathetic as much 
less frequent. 

Unnecessary Therapeutic Procedures. 
Needles* and Woltman,” who analyzed 
New’s™ cases, and Quick" stress the fre- 
quency of unnecessary operations in cancer 
of the nasopharynx because of failure to 
appreciate the significance of the clinical 
signs caused by the primary tumor or its 
extensions. The following unnecessary op- 
erations were done in the present series: In 
9 patients preliminary removal “ade- 
noids,” “nasal growths,” or turbinates 
preceded correct diagnosis and roentgen 
therapy. In 2 patients the antrum, in 2 
others the mastoid, were operated on for 
similar reasons. In one, the growth, which 
was probably in the lateral retropharyngeal 
nodes, was mistaken for a_peritonsillar 
abscess and was incised several times. 
Relief of pain due to unrecognized involve- 
ment of cranial nerves was sought by injec- 
tion of the sphenopalatine or sphenomaxil- 
lary ganglion in 3 patients. Teeth were 
extracted for a similar reason in 9 of 16 
patients who showed involvement of the 
second and third branches of the fifth 
nerve. 


METASTASES TO CERVICAL LYMPH NODES 


The hidden position of the lateral retro- 
pharyngeal nodes accounts for the fact that 
enlargement of these nodes is usually over- 
looked or occasionally is regarded as part 
of the primary lesion. The nodes receive 
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afferents from the entire nasopharynx and 
drain into a lateral node of the internal 
The internal jugular chain js 
located under the sternocleidomastoid mus- 
cle. The uppermost of these lymph nodes 
found just below the tip of the mastoid 
process are first to enlarge, though the 
larger subdigastric or chief nodes usually 
swell soon after this, and the entire deep 
cervical chain may become involved before 
long. Unless the patient is a close observer 
he may not note the initial submastoid 
adenitis and date the “‘swelling in the neck” 
to the time of enlargement of 
nodes. 


the chief 
In any case cervical adenitis often 
dominates the early clinical picture of can- 
cer of the nasopharynx, while the primary 
lesion remains unrecognized. In the present 
series this occurred in 35 per cent of the 
cases, and in an additional 22 per cent 
cervical adenitis appeared after admission. 
In the experience of others this occurred 
more often. Thus Salinger and Pearlman” 
found 80 per cent of their cases had cervical 
lymph node metastases on admission and in 
Martin and Blady’s" report this amounted 
to 77 per cent. 


DISTANT METASTASES 


of the 
63 cases of the present series. Most of these 
appeared in retroperitioneal lymph nodes 
in the liver or were generalized. Onh a few 
were localized either to the lungs or skele 
ton. We did not encounter any cases of 
osteo-arthropathy as described by C. L. 
Martin.” 


Distant metastases occurred in 2 


MICROSCOPIC CLASSIFICATION O} 


NASOPHARYNGEAL CANCER 


According to Stout,” malignant tumors 
are three times as frequent as benign tu- 
mors in the nasopharynx. No examples of 
fibrosarcoma, rhabdomyoma, malignant 
teratoma or chordoma of the nasopharynx 
were encountered in this series. These are 
extremely rare, radioresistant tumors 
which respond poorly to radiation or surgi 
cal treatment. Secondary nasopharyngeal 


tumors were excluded from consideration. 
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The more common primary malignant 
tumors of the nasopharynx are the epithe- 
liomas of varying degree of differentiation, 
lympho-epitheliomas, lymphosarcomas and 
cvlindromas. Ewing® has pointed out that 
it is often difficult to differentiate micro- 
scopically between the following: reticulum 
cell lymphosarcoma, lympho-epithelioma, 
and transitional cell carcinoma. Disagree- 
ment as to designation of a particular 
tumor occurs not only among different 
pathologists, but even the same pathologist 
may change his mind as to whether to 
classify a tumor in the one or the other 
group. Nevertheless an attempt should be 
made to separate cylindromas, differen 
tiated epitheliomas, on the one hand, and 
undifferentiated epitheliomas, lympho-epi- 
theliomas and lymphosarcomas, on the 
other, as these two groups differ in their 
radiosensitivity, their growth character- 
istics, their tendency to invade adjacent 
tissues and to metastasize. There are also 
variations among the smaller subgroups, 
but the greatest difference is present among 
the two larger groups. 


The 63 cases in the present series were 


classified by Dr. A. P. Stout, in charge of 


surgical pathology at the Presbyterian 
Hospital, using the following criteria: 

Cylindroma (3 cases). This is the classical 
carcinoma of mucous and salivary glands. 
It is characterized by the 
rounded, gland-like spaces sometimes filled 
with mucoid material. The spaces often 
unite to form an epithelial mosaic in cross 
section. It is definitely an infiltrating 
tumor. 

Epithelioma (27 cases). These are divided 
into three groups according to the degree 
of differentiation. 4. Well differentiated (3 
cases). Epidermoid features of stratifica 
tion, pearl formation, intercellular bridges 
and keratinization are clearly defined. B. 
Slightly differentiated (11 cases). The ma- 
jority of cells are somewhat flattened; no 
intercellular bridges; occasional spherical 
bodies resembling pearls, but without defi 
nite keratinization. C. Undifferentiated (13 


cases). The rounded or flattened tumor 
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cells grow in cords and show no epidermoid 
characteristics. 

Lympho-epithelioma (20 cases). This tu- 
mor originally described by Regaud?” and 
Schmincke” consists of anaplastic, irregu- 
larly rounded large cells which are arranged 
in anastomosing cords. The cells are 
clumped together with easily discernible 
cell membrane and no fibrous framework. 
The cell cords are imbedded in lymphoid 
tissue and lymphocytes are found scattered 
among the tumor cells. 

Lymphosarcoma (12 cases). These are 
divided into reticulum cell type (7 cases) 
composed of large cells and lymphocytic 
cell type (3 cases) composed of lympho- 
blasts. There were no giant follicle type 
tumors. Two cases biopsied elsewhere were 
not available for classification. 

Plasmocytoma (1 case). A tumor com- 
posed of typical plasma cells morphologi- 
cally comparable to the classical plasma 
cell myeloma of bone marrow. 

Relation between Microscopic Type and 
Site of Origin. The various neoplasms just 
described by Stout have their favorite 
primary sites. Thus Reverchon" states that 
the neighborhood of the eustachian orifice 
gives rise chiefly to epitheliomas, and ac- 
cording to Nectoux,” the rare connective 
tissue tumors also originate from this site. 
Bonnahon? expressed the view that the 
primary site of most “‘sarcomas” is on the 
vault of the nasopharynx and at the periph- 
ery of the choanae. This is not suprising 
as most of the older authors 
were probably lymphosarcomas and as the 
pharyngeal tonsil is located on the vault. 

The greater portion of the epithelium of 
the nasopharynx is of the nonkeratinizing 
epidermoid variety and the epitheliomas 
arising therefrom in the main reproduce the 
characteristics of the from which 
they originate. Only the lower portion of 
the pharyngeal surface of the soft palate and 
uvula is covered by keratinizing, well dif- 
ferentiated squamous epithelium like that 
on its oral surface. Well differentiated naso- 
pharyngeal epitheliomas are the exception 
and the majority of epitheliomas show 


“sarcomas” 


tissue 
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slight or no differentiation. Of 27 epithelio- 
mas in this series only 3 were classified as 
well differentiated, 11 slightly differenti- 
ated and 13 undifferentiated. 

Interspersed in the mucosa throughout 
the nasopharynx are numerous lympho- 
cytes. They are aggregated into larger 
follicles and three so-called tonsils: the 
pharyngeal tonsil and the two tubal tonsils. 
The former is located on the posterior wall 
near the pharyngeal vault and is connected 
with the two latter by a chain of tiny 
masses of lymphoid cells extending along 
the lateral pharyngeal walls to the eu- 
stachian orifices where they enlarge to form 
the tubal tonsils. Lympho-epithelioma and 
lymphosarcoma are likely to arise in the 
region of any of these lymphoid deposits. 
There were 30 cases classified as lympho- 
epitheliomas and 12 as lymphosarcomas in 
this series. 

At the roof of the nasopharynx, the epi- 
thelium is stratified cylindrical, acquiring 
cilia near the choanae. Ciliated epithelium 
also covers the upper portion of the pharyn- 
geal surface of the soft palate. Cylindrical 
epithelium lines mucous and seromucous 
glands. Seromucous glands are found on the 
posterior surface of the soft palate, on the 
roof of the nasopharynx and in the region 
of the pharyngeal tonsil. They are located 
on top of the elastic layer between it and 
the mucosa. On the posterior wall near the 
vault are encountered occasional true mu- 
cous glands. They are placed under the 
elastic layer, perforating the latter to reach 
the surface of the mucosa. Cylindromas 
which may arise from the cylindrical epi- 
thelium, more commonly of the mucous 
glands, are rare. There were 3 tumors classi- 
fied as cylindromas in this series. 

Relation between Microscopic Type and 
Clinical Character of Growth. Certain char- 
acteristics of growth and development were 
typical for particular varieties of cancer 
irrespective of location. Thus cylindromas 
and well differentiated epitheliomas grew 
slowly, cohesively, infiltrating the sur- 
rounding structure but not metastasizing 
to the cervical lymph nodes, until late. 
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They insidiously invaded the skull and in- 
volved cranial nerves. Epitheliomas show- 
ing moderate or slight differentiation on the 
whole followed the same pattern of growth, 
Lymphosarcomas and undifferentiated epi- 
theliomas, on the other hand, grew fast, 
diffusely, and early metastasized to cervical 
lymph nodes. While the undifferentiated 
epitheliomas invaded the skull and _ in- 
volved cranial nerves, lymphosarcomas 
grew along the surface in a superficial, 
fungating, exuberant manner without deep 
invasion and therefore practically did not 
involve skull or nerves. Lympho-epithe- 
liomas grew more insidiously, often forming 
a thin, velvety surface lesion, yet involved 
equally the skull, nerves and cervical 
lymph nodes. 

The growth and development of the 
metastatic lymph nodes, on the whole, fol- 
lowed that of the primary tumor. The 
slower and the more cohesive the growth 
tendency was in the primary tumor, the 
slower, the firmer, the smaller, and the 
more fixed were the cervical lymph nodes; 
clinically they were usually appreciated 
late and sometimes not until called atten- 
tion to by pain due to periadenitis. Undif- 
ferentiated epitheliomas, lympho-epithe 
liomas, and especially lymphosarcomas, on 
the other hand, gave rise to large soft met- 
astatic nodes which were noted early. 

Relation between Microscopic Types and 
Initial Symptoms. It will be seen from Ta 
ble 11 that the frequency of enlarged 
lymph nodes as the initial symptom varied 
from none in the cylindromas and well dif 
ferentiated epitheliomas to 33 per cent in 
the lymphosarcomas, 40 per cent in lympho- 
epitheliomas and 46 per cent among undif- 
ferentiated epitheliomas. 

It is interesting to note in Table 11 that 
lympho-epitheliomas and lymphosarcomas 
which probably arose from the region of the 
pharyngeal tonsil accounted for nearly two- 
thirds of the cases with initial respiratory 
symptoms. Those originating in the neigh- 
borhood of the eustachian orifice, i.e., gi\ 
ing auricular symptoms, were chiefly the 
slightly differentiated epitheliomas, lym 
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TABLE IT] 


INITIAL SYMPTOMS, 63 CASES 


48, No. 6 
Microscopic Grouping Totals 

Cylindroma 
Well differentiated epithelioma 3 
Slightly differentiated epithelioma 11 
Undifferentiated epithelioma 13 
Lympho-epithelioma* 2 
Lymphosarcoma 12 
Plasmocytoma 

Totals 6 


* Dysphagia was the primary symptom in one. 


pho-epitheliomas, and undifferentiated epi- 
theliomas. 

Relation between Microscopic Structure 
and Bone Involvement. The relation between 
microscopic structure and bone involve 
ment may be perceived from Table tv, 
which 1s based on roentgenographic evi- 
dence of skull invasion. This involvement 
occurred least frequently in lymphosar- 
TABLE IV 


RELATION BETWEEN MICROSCOPIC STRUCTURE 


AND BONE INVOLVEMENT 
No. of Cases 
Studied 
Roentgeno- 


No. of Cases 
Showing 
Bone 


Involvement 


Microscopic 
Diagnosis 


graphically 


Cylindroma 3 
Well differentiated 

epithelioma 
Slightly differentiated 

epithelioma 9 6 
Undifferentiated 

epithelioma 9 
Lympho-epithelioma 
Lymphosarcoma 6 I 
Plasmocytoma 


Total 4 18 


comas and lympho-epitheliomas and more 
often in the more differentiated cancers. 


Enlarge- 


ment of 
Auricular | Respiratory) Neuralgic Cervical 
Lymph 
Nodes 
I 2 
I 2 
5 I 2 
3 I I 8 
5 6 8 
8 4 
15 19 7 22 
Relation between Microscopic Structure 


and Nerve Involvement. The incidence of 
nerve involvement which was high in the 
more differentiated tumors was less in those 
showing less differentiation, and especially 
in lymphosarcomas as shown in Table v. 


TABLE V 


RELATION BETWEEN MICROSCOPIC STRUCTURE 


AND NEUROLOGICAL INVOLVEMENT 


Cases Show- 
Total No. 


Microscopic ing Neuro- 


Classification of Cases logical 
Involvement 

Cylindroma 3 2 
Well differentiated 

epithelioma 2 
Slightly differentiated 

epithelioma 8 
Undifferentiated 

epithelioma 13 4 
Lympho-epithelioma 2 8 
Lymphosarcoma 12 I 
Plasmocytoma 

Total 63 25 


Causes of Death. The relation between 
the microscopic structure of the cancer and 
the causes of death was analyzed and the 
result is shown in Table v1. This is based on 
clinical examination shortly before death 
and in 8 cases on examination postmortem. 


— 


826 


Extension to the skull at autopsy was 
found in 6, in 3 of which it had not been 
discovered clinically. This, and the fact 
that 6 patients clinically showing bone in- 
vasion are still well, explains the discrep- 
ancy in the number of cases of bone inva- 
sion in Tables 1v and vi. Table v1 shows 
that extension to the skull was the cause of 
death in all cylindromas. In undifferenti- 
ated epitheliomas this was about evenly 
divided between extension to the skull and 
distant metastases. Patients with lympho- 
sarcoma and lympho-epithelioma died 
chiefly from distant metastases. Persistence 
of cancer in the nasopharynx accounted for 
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however, this suggests inadequacy of roent- 
gen dosage and a handicap which might 
perhaps be overcome. In addition to the 6 
deaths attributed to persistence of cancer 
in the nasopharynx, there were 17 other 
patients who showed cancer remaining in 
the nasopharynx at the time of death which 
was due to other causes. Thus in 36.5 per 
cent of the 63 patients, cancer persisted 
locally. 


TECHNIQUE OF TREATMEN| 
ROENTGEN RAYS AND RADIUM 


WITH 


Radiotherapy of Primary Lesion. \f it is 


assumed that the anteroposterior diameter 


TABLE VI 


CAUSES OF DEATH IN CANCER OF THE NASOPHARYNX 


Total 

Dead 
Cylindroma 3 
Well differentiated epithelioma 3 
Slightly differentiated epithelioma 9 
Undifferentiated epithelioma 12 
Lympho-epithelioma 11 
Lymphosarcoma 7 
Total 45 


(a) pulmonary tuberculosis; (b) suicide (also had bacteriemia Str. haemolyticus); (« 


Local 
Pp Extension Distant Inter Lost to 
er- 
" to Skull Metas current Follow 
sistence Bra; D; 
or rain ases isease 
3 
2 I 
2 3 3 1 (a 
I 6 g 
I I 1 (b 
2 i 
6 14 2 4 
pneumo! 


teomyelitis of mandible and bacteriemia after extraction of tooth. 


6 deaths. The death in the undifferentiated 
epithelioma was complicated by an osteo- 
myelitis of the sphenoid to which irradia- 
tion may have contributed. The case is 
classed in this group as cancer was found in 
the nasopharynx postmortem. 

A study of the information presented in 
Table v1 shows that while nearly half of the 
deaths were due to distant metastases, as 
many died because of extension to the skull 
or persisting cancer in the nasopharynx. 
Clinical cures of cases with widespread 
metastases by external roentgen therapy 
can hardly be expected to be common. The 
difficulty of controlling cancer of the naso- 
pharynx invading bone is also recognized. 
When cancer persists in the nasopharynx, 


of an average head measures about 2k Cm... 
the nasopharynx would be about 8.5 

back of the skin of the infraorbital 
anterior maxillary region and | for 
ward of the cervico-occipital surface. With 
a lateral diameter of 18 cm. the proximal 
wall of the nasopharynx would be only 7.5 
cm. away and, depending on the size of the 
nasopharynx, the distal wall would be 10.5 
to 11.5 cm. from the temporozygomatic 
portal. Manifestly the lateral portal is the 
most advantageous field for approaching 
the nasopharynx by external roentgen 
therapy. Because of the small diameter of 
the cavity, the nasopharynx might be 
missed if small fields and narrow roentgen 
ray beams are used. In a few instances one 


cm. 
and 


| 
| 
| 
| 
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anterior and two lateral 10 by 15 cm. fields 
were used in this series. This insured fairly 
homogeneous irradiation within the naso- 
pharynx but also produced severe tissue 
and general reaction because of the large 
volume of irradiated tissue. The eyes al- 
ways presented some conjunctivitis in spite 
of having been protected by 3 mm. lead 
shields; the subsequent pharyngitis and 
later dryness of the mucosae were severe. 
The lateral fields were therefore reduced to 
an average of 8 by 1o cm. and the anterior 
field was divided into two 4 by 5 cm. para- 
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intrapharyngeal treatment with roentgen 
rays or radium was used in a few instances. 
Clinical appreciation of the exact extent of 
nasopharyngeal cancer is often difficult and 
attempts to accurately localize intrapha- 
ryngeal radium in relation to the growth 
has, in our hands, often been unsatisfac- 
tory. The Blady applicator is helpful in 
somewhat overcoming this inaccuracy. 

Of the 63 cases treated by external roent- 
gen therapy, 54 were treated solely by ex- 
ternal roentgen therapy and in 7 other 
methods of approach were employed in 


TABLE VII 


LOCAL PERSISTENCE 


Microscopic Classification 


Cylindroma 

Well differentiated epithelioma 
Slightly differentiated epithelioma 
Undifferentiated epithelioma 
L_ympho-epithelioma 
l_ymphosarcoma 


nasal-anterior antral fields. With 200 kv. 


(peak), 2 mm. Cu filter, half-value layer of 


1.8 mm. Cu, target-skin distance 50 cm., 
the wall of the nasopharynx nearest the 
lateral 8 by 10 cm. field probably receives 
from that side about 45 per cent of the air 
dose and from the opposite side about 35 
per cent. Each anterior maxillary 4 by 5 
cm. field probably did not deliver more 
than about 20 per cent of the air dose to the 
anterior and 1§ to 17 per cent to the pos- 
terior wall of the nasopharynx. Possible 
extensions to the base of the skull are in- 
cluded in the beams of this irradiation while 
metastases to cervical lymph nodes are 
treated separately and will be discussed 
later. Between 150 and 200 r/o daily were 
given to each of two of the four fields just 
outlined and a total dose up to 3,00¢ 
r occasionally to 4,001 


3,500 
r, to each of these 
fields was given in a period of about six to 
seven weeks of daily treatments. 

In addition to external roentgen therapy, 


OF CANCER 


AND TUMOR DOSAGE 


No. of No. of Cases ot 
Comin Showing Local \verage Tumor 
Treated Persistence Dosage 
3 2 2250-3950 r 
3 2 1400-3950 r 
il 6 I 4700 r 
13 7 12 6900 r 
- 5 380-3900 r 


addition. In 4 cases an intraoral cone 3.5 
to 4 cm. in diameter was used to irradiate 
the nasopharynx through the soft palate. 
The importance of this peroral irradiation 
was questioned as it was feared that the 
irradiated field was too narrow and that a 
part of the growth might be excluded. The 
value of this approach was further reduced 
by the difficulty of accurately aiming the 
beam in some cases. Nevertheless we have 
continued using this approach to add to 
the external radiation, especially for the 
centrally located position of the naso- 
pharyngeal growth. 

In one case a radium pack was placed 
over the temporozygomatic region and in 
another the antrum, which was mistakenly 
regarded as the primary site, was opened 
and radium placed in the open cavity. In 3 
cases, seeds or a radium-bearing cork were 
inserted into the nasopharynx in order to 
assist external roentgen therapy. Because 
of the small number of cases in which these 
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methods were used, evaluation is not pos- 
sible. 

In Table vu are listed tumor doses in 
cases showing local persistence of cancer. 
The low doses were due to poor general con- 
dition of the patients, extensiveness of the 
process or extraneous circumstances be- 
yond our control. The lympho-epitheliomas 
and lymphosarcomas which are less infil- 
trating and more radiosensitive gave a 
lower incidence of local persistence than the 
other tumors. Even large doses at times 
were inadequate to eradicate the disease in 
the nasopharynx. 

Five year clinical arrests of the local 
disease were obtained by tumor doses vary- 
ing between 266 and 5,190 r. Cylindromas 
and well differentiated epitheliomas were 
not controlled. The result in those epithe- 


Tasce VIII 


TUMOR DOSES IN 13 CASES CLINICALLY FREE 
FROM CANCER FOR FIVE YEARS OR LONGER 


Microscopic No. of Tumor 
Classification Cases Doses 
Slightly differentiated 
epithelioma I 2400 r 
Undifferentiated 
epithelioma I sigor 
Lympho-epithelioma 6 800-3850 r 
266-2266 r 


Lymphosarcoma 5 


liomas showing no or slight differentiation 
were nearly as bad and the only cases in 
which irradiation was fairly successful were 
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the lymphosarcomas and lympho-epithelio- 
mas.’ 

A comparison of the average tumor doses 
in the locally controlled and uncontrolled 
cases is interesting. This comparison shows 
that the tumor dose could certainly not be 
the deciding factor in the outcome of the 
treatment, though in the lympho-epithelio- 
mas and lymphosarcomas the dosage was 
somewhat higher in the controlled than in 
the uncontrolled cases. 

The low dosage in 3 of the 5 cases with 
uncontrolled lympho-epithelioma was due 
to the fact that these patients were so sick 
that they were unable to tolerate larger 
dosage when treated. 

As the majority of patients with cylin. 
dromas and differentiated epitheliomas 
died of local persistence or extension to 
the skull and as all patients with epitheli- 
omas show a high proportion of local per- 
sistence of the cancer, some method of 
improving these results is desirable. In 
spite of these findings one may want to 
increase the dosage in the nasopharynx. 
The use of the Blady applicator or some 
other form of intrapharyngeal radium 
treatment may be of help. Nevertheless, 
our five year results in the present series, 
in which treatment was practically lim 
ited to external roentgen therapy, are 
about the same as those of Martin and 
Blady" who routinely combined intrapha- 
ryngeal radium therapy with roentgen 
therapy. Radionecrosis, which not infre 
quently complicates the use of intrapharyn 


IX 


COMPARISON OF TUMOR DOSES IN CONTROLLED AND UN- 


CONTROLLED NASOPHARYNGEAL CANCER 


Microscopic Classification 


No. of 

cases 
Slightly differentiated epithelioma 6 
Undifferentiated epithelioma 7 
Lympho-epithelioma 
Lymphosarcoma 


Persisting cancer 


Status of Cancer in Nasopharynx 


Free from cancer 


Tumor No. of Average tumor 
dose cases dose 
3430 F 2800 1 
3400 r 7 35 

1400 r 12 2350 

300 r 5 16331 


_ 
= | 
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geal radium, occurred only once in the 
present series. This was a patient who, 
because of a persisting cancer in the naso- 
pharynx, had three series of roentgen treat- 
ments including large dosage by the intra- 
oral method. 

Treatment of Cervical Metastases. \t was 
mentioned previously that of the 13 cases 
free from clinical signs of cancer five years 
after the last roentgen treatments, 4 had 
unilateral and 2 bilateral clinically meta- 
static lymph nodes on admission. Though 
the finding of clinically metastatic lymph 
nodes aggravates the prognosis, it should 
not preclude an attempt at a cure by vigor- 
ous irradiation of the primary tumor and 
cervical metastases, provided this is war- 
ranted by the general condition of the 
patient, and distant metastases are absent. 
If symptoms due to the primary tumor are 
not prominent while the metastases in the 
cervical lymph nodes are very large, roent- 
gen therapy to the metastases may be given 
first and the primary site irradiated after 
the nodes have started to regress. Depend- 
ing on the number and size of the fields 
used, the assumed radiosensitivity of the 
growth, and the tolerance of the patient, 
100 to 200 r per field daily may be admin- 
istered. The daily dose may have to be 
reduced to avoid toxic symptoms of absorp- 
tion, e.g., if large masses of radiosensitive 
cervical metastases regress rapidly. Where 
this slower rate proves ineffective to cause 
regression of the tumor, greater daily dos- 
age is substituted. If the involvement of the 
cervical nodes is extensive, fields of 10 by 
1§ cm. on each side of the neck are chosen. 
Frequently 8 by 10 cm. fields or smaller 
ones suffice. If the patient tolerates the 
treatment well, treatment is given until one 
cannot palpate any enlarged lymph nodes. 
Usually about 2,000 to 4,000 r, depending 
on the size of the irradiated area, is admin- 
istered per field. If the cervical tumor mass 
is protuberant, an anterior and a posterior 
cervical field on the same side may be used 
to crossfire the mass. The total dosage to 
each field is reduced correspondingly. Rou- 
tine prophylactic irradiation of lymph 
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gland bearing areas has not been carried 
out, but occasionally this type of irradia- 
tion has been given. 


SURVIVAL 


Survival of patients varied with the loca- 
tion and extent of the cancer within the 
nasopharynx; with the presence or absence 
of secondary involvement of the skull, 
cranial nerves, or cervical lymph nodes, and 
finally, with the microscopic structure of 
the cancer. 

LOCATION 


As shown in Table x, the prognosis for 
patients whose primary tumor site was 
assumed to be near the eustachian orifice 
was worse than in those whose lesion prob- 
ably originated near the vault in the region 
of the pharyngeal tonsil. In this connection 
it should be remembered, however, that 14 
of the 19 patients with initial respiratory 
symptoms had lymphosarcoma or lympho- 
epithelioma, and the results of treatment in 
these radiosensitive and less infiltrating 
tumors were better than in the rest what- 
ever their site of origin. Prognosis was defi- 
nitely worse once the growth had extended 
beyond the nasopharynx to involve either 
cranial nerves or cervical lymph nodes. 

TABLE X 
FIVE YEAR SURVIVAL AFTER LAST ROENTGEN 
TREATMENT IN 44 CASES GROUPED ACCORD- 
ING TO INITIAL SYMPTOMS (PRIMARY SITE) 


Initial Symptom- 
Symptoms Total Free Dead 
Aural 10 2 8 
Respiratory 1S 6 9 
Neurological 4 I 3 
Lymph nodes 14 3 II 
Dysphagia I I - 
Total 44 13 31 
(279 6% ) 


Though these results are far from being 
satisfactory they contradict such state- 
ments as made by Furstenberg® in 1938 
that “the prognosis remains hopelessly 
futile.” 
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Bone Involvement. While cases showing 
bone involvement naturally did not do as 
well as those without this complication, 
this extension was not necessarily hopeless. 
For instance, of 19 cases showing bone in- 
volvement, 12 were treated by roentgen 
therapy five or more years ago. Of the 12 
cases, 4 are now free from clinical signs of 
cancer. Two of these had lympho-epithe- 
lioma, one, an undifferentiated epithelioma 
and one, a lymphosarcoma. 

Neurological Involvement. Involvement of 
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were clinically free from cancer five years 
after the last treatment. 

Microscopic Structure of Cancer. Lym- 
phosarcomas and lympho-epitheliomas are 
radiosensitive tumors, and would be ex- 
pected to do better than differentiated epi- 
theliomas and cylindromas, especially as 
the last two tumors tend to invade the 
skull. The relation between the different 
microscopic types and the five year survival 
of patients may be seen in Table x1. 

It will thus be seen that the outcome of 


TABLE XI 


SURVIVAL FIVE YEARS AFTER LAST ROENTGEN TREATMENT.IN 44 CASES 
GROUPED ACCORDING TO MICROSCOPIC STRUCTURE 


Microscopic Classification 


Cylindroma 

Well differentiated epithelioma 
Slightly differentiated epithelioma 
Undifferentiated epithelioma 
Lympho-epithelioma 
Lymphosarcoma 


Total 


Total 
Symptom 
No. of Dead 
Cases 
3 3 
5 4 
"7 6 I 
17 11 6* 
10 5 
44 31 (279.67 


* Two symptom-free cases not included in this report were treated in August, 1937, and December, 1937, 


respectively. 


the cranial nerves, while of serious prognos- 
tic significance, did not necessarily suggest 
that treatment would fail. Four of 19 cases 
with involvement of cranial nerves, treated 
five or more years ago, are now Clinically 
free from cancer. Three of these 4 also 
showed invasion of the skull. Three were 
classified as lympho-epithelioma and one as 
a slightly differentiated type. 

Metastatic Lymph Nodes. The presence 
of clinically metastatic lymph nodes on 
admission signified a wide extent of the 
disease and lowered the survival rate. 
Nevertheless 6 of the 13 patients who are 
now clinically free from cancer five or more 
years after their last roentgen treatment 
had been admitted with enlarged lymph 
nodes and in 3 this was the presenting com- 
plaint. Of 8 others who developed clinically 
metastatic lymph nodes after admission, 3 


the treatment was influenced by the loca 
tion and extent of the growth, involvement 
of the skull and nerves and the microscopic 
structure of the cancer. 


SUMMARY 


Cancer of the nasopharynx and its re 
sponse to external roentgen therapy was 
studied on the basis of 63 clinical histories 
of patients treated in the radiotherapy 
departments of the Presbyterian and Mon 
tefiore Hospitals, New York, between 1926: 
and 1938. Thirteen of 44 patients treated 
more than five years ago are now clinically 
free from cancer. 

An analysis was made of the relation be 
tween location of the cancer on admission 
to its tendency to spread toward the base of 
the skull to involve bone and cranial 
nerves. This tendency seemed more pro 
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nounced in those cancers which presumably 
arose near the eustachian orifice and less 
among those assumed to have originated 
near the pharyngeal tonsil. Involvement of 
the fifth and sixth cranial nerves was inter- 
preted as occurring in the cavernous sinus 
by direct extension probably through the 
(middle) lacerated foramen, whereas in- 
volvement of the ninth and tenth, cervical 
sympathetic and twelfth cranial nerves was 
ascribed to compression by enlarged meta- 
static lateral retropharyngeal lymph nodes 
just outside of the jugular foramen. In- 
volvement of other cranial 
relatively rare. 


nerves was 

The microscopic structure of the cancer 
was investigated especially as to its pre- 
dilection for special locations within the 
nasopharynx and characteristic growth 
tendency such as local spread, regional 
lymph node involvement and distant me- 
tastases. Cylindromas and well differenti 
ated epitheliomas grew slowly, insidiously 
involving the skull and cranial nerves but 
not metastasizing to lymph nodes until 
later. This pattern of growth was closely 
followed by those classified as slightly dif- 


ferentiated epitheliomas. In 33 per cent of 


these three groups of cases, cranial nerve 


involvement was the first sign of cancer of 


the nasopharynx. Undifferentiated epi- 
theliomas, lympho-epitheliomas and lym- 
phosarcomas, on the other hand, were 
characterized by early metastases to the 
cervical lymph nodes and this was the pre 
senting clinical symptom on admission in 


40.4 per cent of these cases. Involvement of 


the skull and cranial nerves was very rare 
among lymphosarcomas but occurred more 
frequently among  lympho-epitheliomas 
and undifferentiated epitheliomas. 
Investigation of the causes of death 
showed a similar relation between micro 
scopic structure of the tumor and charac 
teristics of growth. Nearly half of the pa- 
tients died of local persistence of cancer in 
the nasopharynx or extension to the skull 
while the others died of distant metastases. 
The former group was composed of all 
patients with cylindroma, well or slightly 
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differentiated epithelioma, and also of half 
of the patients with undifferentiated epi- 
thelioma. In the second category were in- 
cluded chiefly lymphosarcoma and lympho- 
epithelioma, nearly half of the undifferenti- 
ated epitheliomas and surprisingly enough, 
also one-third of the slightly differentiated 
epitheliomas. 

Survival of cases treated only by roent- 
gen therapy appeared to be as good as that 
of cases, reported by others, who were 
treated by a combination of roentgen 
therapy and intrapharyngeal radium ther- 
apy. The cases in which cancer persisted in 
the nasopharynx and those which remained 
free from cancer for five years or longer 
received comparable tumor dosage, though 
in the latter the dosage was, on the whole, 
a little higher. Clinical freedom from cancer 
for five years was more frequent among pa- 
tients whose initial symptoms suggested 
origin in the vault than among those whose 
initial symptoms presumably originated in 
the region of the eustachian orifice. Several 
of the cases with extension of cancer to the 
skull, involvement of cranial nerves or 
metastases to cervical lymph nodes are 
among this five year symptom-free group. 
The microscopic structure of the tumors 
among the 13 patients now clinically free 
from cancer for five years or more led to a 
classification in 6 as lympho-epithelioma, 
in 5 as lymphosarcoma, in one as an undif- 
ferentiated and in one as a slightly differen- 
tiated epithelioma. 


CONCLUSIONS 


At present roentgen therapy is the treat- 
ment of choice in cancer of the naso- 
pharynx. factors influence the 
prognosis such as extent, location, invasion 
of bone, involvement of nerves, and metas- 
tases, as well as microscopic structure of the 
cancer. Roentgen therapy with 200 kv., 
as detailed here, can control the cancer for 
five years or longer in about one-fourth of 
all patients. 


Various 
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HYPERSENSITIVITY TO [ODIZED PREPARATIONS IN 
INTRAVENOUS UROGRAPHY 


NTRAVENOUS or excretory urog- 

raphy has been in use in this country 
since 1930. The ease with which the ex- 
amination may be carried out has led to its 
widespread employment and it has come 
to be looked upon as one of the more help- 
ful aids in differential diagnosis. However, 
the occasional untoward reaction from the 
intravenous administration of the iodine 
compounds in urography prompted an ex- 
tensive investigation by Pendergrass and 
associates! at the Hospital of the University 
of Pennsylvania. The occurrence of a death 
during a diagnostic procedure, where any 
method is employed, is tragic and provokes 
serious thought and consideration as to the 
causative factors in the procedure leading 
to the death. Following such a tragedy in 
their hospital, Pendergrass and associates 
not only gave serious thought to the prob- 
lem but proceeded to make an intensive 
investigation as to the frequency of such 
occurrences and also as to the probable 
causes for reactions in what is generally 
considered to be a harmless procedure. 

As a result of their painstaking and thor- 
ough analysis of over one thousand answers 
to their questionnaires, they found that the 
urologists furnished information on 220,000 
urograms and the radiologists on 441,800 or 
a total of 661,700 urographic examinations. 
These questionnaires elicited the fact that 
26 deaths had occurred in addition to those 
already reported in the literature, and that 
the deaths were of two general types, 
namely that of an immediate death due to 

1 P. 


endergrass, E. P., Chamberlin, G. W., Godfrey, E. W., 


and Burdick, E. D. A survey of deaths and unfavorable sequelae 
following the administration of contrast media. Am. J. Roent- 
GeNnoL. & Rap. Tuerapy, December, 1942, 48, 741-762. 
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hypersensitivity or idiosyncrasy to the drug 
injected or to colloidal shock; and that of a 
delayed death which occasionally occurred 
presumably due to pre-existing renal dam 
age. Those patients who died immediately 
upon the injection of the urographic 
medium showed certain similarities in that 
death was apparently due to asphyxia as a 
result of laryngeal spasm and cardiovascu 
lar collapse with gradually diminishing 
respirations, and pulmonary edema was a 
prominent autopsy finding in some of the 
cases reported. Certain patients exhibited 
an extreme hypersensitivity to the injected 
substances, the hypersensitivity simulat 
ing an anaphylactic shock. 

In the survey by Pendergrass e¢ a/., many) 
patients who showed non-fatal reactions 
exhibited either local or general reactions 
and these symptoms consisted of flushing, 
nausea, vomiting, urticaria (local and gen 
eralized), itching, venospasm, pain in the 
shoulder, sense of constriction in the 
larynx, phlebitis, unconsciousness (occa- 
sional), tetany, cerebral irritations, and 
some of these distressing symptoms were 
exhibited even when the “‘mouth test” to 
the drug had been regarded as negative. 
This type of reaction usually occurred im 
mediately or shortly after the injection. 
Reactions of a toxic nature occurred chiefly 
in the where renal 
present. 

Pendergrass ef a/. state that from the evi 
dence which they have collected it appears 
that patients with azotemia are poor risks 
for excretory urography. They point out 


cases damage was 


the important fact that the 1941 issue of 


“New and Non-official Remedies”’ advises 
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that contrast media are contraindicated in 
patients with severe liver disorders, n-- 
phritis, exudative diathesis (in childre») 
and severe uremia, and that the stuc 
should be used with caution in pulmonary 
tuberculosis, hyperthyroidism and in pa- 
tients in whom a reduction of blood pressure 
would be dangerous. 

As a result of the various manifestations 
which these patients exhibit in reactions to 
intravenous urographic media, Pendergrass 
et al. discuss at length the use of contrast 
media in asthma and other allergic dis- 
orders, nephrectomy with disease in the 
remaining kidney, patients with marked 
jaundice, repeated urographic examina- 
tions, hyperthyroidism and pulmonary tu- 
berculosis, and hypertension. 

As measures in the prevention of ana 
phylactic reactions Pendergrass and asso- 
recommend 


ciates epinephrine solution 


, a dose of from £0 O.4 Cc. 29 
a prophylactic measure immediately be 
fore starting injection of the contrast 
medium. This precautionary measure should 
be carried out in all patients who give a 
history of allergy, and the use of pitressin 
to eliminate intestinal gas is strongly ad- 
vised against. 

In their extensive report compiled from 
the questionnaires and from their own ex 
perience, Pendergrass et a/. have prepared 
an outline to record preliminary data on 
the patient which should be of great help 
in the selection of patients in order to 
obviate fatalities. It is of the greatest im- 
portance that some such preliminary data 
chart be used in all departments in which 
intravenous urography is carried out. In 
addition to the preliminary chart, they have 
made suggestions for an emergency tray 
containing various emergency equipment 
and drugs which should be available in the 
room at the time of the examination of the 
patient, and they of course emphasize the 
point well known to all radiologists that 
the injection of the contrast medium should 
be done by a physician and that the patient 
be supervised throughout the study either 
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by a trained nurse or a physician. Atten- 
tion is also called to the fact that untoward 
reactions may occur with the use of iodized 
preparations in the study of vessels of the 
extremities as well as of the heart and great 
thoracic vessels. 

Various preliminary tests have been sug- 
gested to determine the sensitivity of the 
patient to the contrast media used in urog- 
raphy. Naterman and Robins? in 1942 sug- 
gested the cutaneous test with diodrast to 
predict allergic systemic reactions from 
diodrast given intravenously, and in a 
paper elsewhere in this issue of the Jour- 
NAL, Robins? discusses in detail and gives 
explicit directions regarding hypersensi- 
tivity to diodrast as determined by skin 
tests. Archer and Harris‘ in a paper, also 
in this issue of the JouRNAL, call attention 
to an ocular test for sensitivity to diodrast 
prior to intravenous urography. Both the 
cutaneous and ocular tests are quite easily 
carried out and in the light of the tragic 
occurrences which have followed the use of 
intravenous urographic media it is impera- 
tive that one of these tests be employed 
prior to the intravenous injection of the 
medium. 

Not only do intravenous urographic 
studies give information on anatomical and 
pathological configuration of the kidney 
pelves and calyces, as well as the ureters 
and bladder, but in addition, as Kornblum 
and Fetter® so pertinently re-emphasize, 
the method is also of value in the study of 
renal function. 

Such valuable methods of study should 
not be jeopardized by their careless use 
and those who employ intravenous con- 
trast media in any form should familiarize 


2 Naterman, H. L., and Robins, S. A. Cutaneous test with 
diodrast to predict allergic systemic reactions from diodrast 


given intravenously. 7. 4m. M. Ass., 1942, 119, 491-493- 
> Robins, S. A. Hypersensitivity to diodrast as determined by 
skin tests. Am. J. Roenrcenot. & Rav. THerary, December, 


1942, 48, 766-769. 

* Arcuer, V. W., and Harris, I. D. An ocular test for sensitivity 
to diodrast prior to intravenous urography. Am. J. RoENTGENOL. 
& Rap. Tuerapy, December, 1942, 48, 763-765. 

Kornblum, K., and Fetter, T. R. The value of excretory 
urography in the interpretation of renal function. Am. J. Roent- 
GENOL. & Rap. THerapy, December, 1942, 48, 770-786. 
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themselves with the dangers of their use 
and also the methods of preventing such 
catastrophies in hypersensitive patients. 
Pendergrass and his associates and the 
others who have contributed to the group 
of papers on intravenous urography in this 


issue of the JouRNAL have pointed out the 
value of these studies and have also called 
attention to the dangers in the careless use 
of the method and have indicated the 
means by which untoward reactions may 
be obviated or prevented. ; 


| 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


Items for this section solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN ROENTGEN Ray Society 
Secretary, Dr. H. Dabney Kerr, University Hospital, 
lowa City ,lowa. Annual Meeting: 1943, to be announced. 

AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Mac F. Cahal, 540 N. Michigan Ave., Chicago, 
Il]. Annual meeting: 1943, to be announced. 

SECTION ON RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. J. T. Murphy, 421 Michigan St., Toledo, 
Ohio. Annual meeting: 1943, cancelled. 

ARKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. J. S. Wilson, Mack Wilson Hospital, Mon- 
ticello, Ark Meets every three months and also at time 
and place of State Medical Association. 

RADIOLOGICAL Society oF NortH AMERICA 
Secretary, Dr. D.S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting: Drake Hotel, Chicago, IIlL., 
Nov. 30—-Dec. 4, 1942. 

RADIOLOGICAL SEcTIoN, BALTIMORE MEDICAL SOCIETY 
Secretary, Dr. Walter L. Kilby, Baltimore. Meets third 
Tuesday each month, September to May. 

SECTION ON RADIOLOGY CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. J. D. Coate, 434 Thirtieth St., Oakland, Calif. 

RaDIOLoGIcAL Section, Connecticut Mepicat Society 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Meets bi-monthly on second Thursday, at place 
selected by Secretary. Annual meeting in May. 

SecTIon ON Rapro.ocy, ILLino1s MeEpIcAL Society 
Secretary, Dr. H. W. Ackemann, 321 W. State St., Rock- 
ford, Ill. 

RADIOLOGICAL Section, Los ANGELES County MeEpIcal 
Assoc! ATION 
Secretary, Dr. Donald R. Laing, 65 North Madison Ave., 
Pasadena, Calif. Meets on second Wednesday of each 
month at the County Society Building. 

RADIOLOGICAL SECTION, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

BROOKLYN ROENTGEN Ray Sociery 
Secretary, Dr. Leo Harrington, 880 Ocean Ave., Brooklyn, 
N.Y. Meets monthly on fourth Tuesday, October to April. 

BuFFALo RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph S. Gian-Francheschi, 610 Niagara 
ae Buffalo, N.Y. Meets second Monday of each month 
except during summer months. 

CuicaGo RoENTGEN SOCIETY 
Secretary, Dr. Warren W. Furey, 6844 S. Oglesby Ave., 
Chicago, Ill. Meets second Thursday of each month 
October to April inclusive at the Palmer House. 

CINCINNATI RADIOLOGICAL SOCIETY 
Secretary, Dr. Samuel Brown, ~ Race St., Cincinnati, 
Ohio. Meets third Tuesday of each month, October to 
May, inclusive. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. J. O. Newton, 13921 Terrace Rd., East 
Cleveland. Meets at 6:30 p.m. at Midday Club on fourth 
Monday each month, October to April, inclusive 

DENVER RapDIOLoGIcAL CLUB 
Secretary, Dr. Edward J. Meister, 366 Metropolitan 
Bldg., Denver, Colo. Meets third Friday of each month at 
Denver Athletic Club. 

Derroir Ray AND RapiuM Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from: October to May, at 
Wayne County Building. 


FLortDA RADIOLOGICAL SOCIETY 
Acting Secretary, Dr. Walter A. Weed, 204 Exchange 
Bldg., Orlando, Fla. Meetings in May and November. 

GeorciA RaDIoLocIcaL Society 
Secretary, Dr. R. C. Pendergrass, Prather Clinic Bldg., 
Americus, Ga. Meets in November and at annual meet- 
ing of Medical Association of Georgia in the spring. 

RADIOLOGICAL Society oF Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month at a 
place designated by the president. 

ILLINOIS RADIOLOGICAL SOCIETY 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, Ill. Meets three times a year. 

INDIANA ROENTGEN SOCIETY 
Secretary, Dr. H. C. Ochsner, Methodist Hospital, In- 
dianapolis. Meeting held the second Sunday in May 
annually. 

KEentTuCKY RaDIOLocIcAL Society 
Secretary, Dr. W. C. Martin, 321 W. Broadway, Louis- 
ville. Meets annually in Louisville on first Saturday in 
April. 

Istanp RapDIoLocicaL Society 
Secretary, Dr. Marcus Wiener, 1430-48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:30 P.M. 

RADIOLOGICAL SocIETY 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society meeting. 

MICHIGAN ASSOCIATION OF ROENTGENOLOGISTS 
Secretary, Dr. E. M. Shebesta, 1429 David Whitney Bldg., 
Detroit. Three meetings a year, Fall, Winter, Spring. 

MILWAUKEE ROENTGEN Ray Society 
Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 
Milwaukee, Wis. Meets monthly on second Monday at 
University Club. 

MINNESOTA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. P. Medelman, 572 Lowry Medical Arts 
Bldg., St. Paul. 

NEBRASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. D. A. Dow ell, Medical Arts Bidg., Omaha, 
Nebr. Meets third Wednesday of each month, at 6 P.M. 
at either Omaha or Lincoln. 

New EnGLaAnpD ROENTGEN Ray Society 
Secretary, Dr. Hugh F. Hare, Lahey Clinic, Boston, 
Mass. Meets monthly on third Friday, Boston Medical 
Library. 

RapDIoLocicaL Society or New JERSEY 
Secretary, Dr. H. J. Perlberg, 921 Bergen Ave., Jersey City 
Meets annually at time and place cf State Medical So- 
ciety. Mid-year meetings at place chosen by president. 

New York ROENTGEN SOCIETY 
Secretary, Dr. M. M. Pomeranz, 1020 Park Ave., New 
York City. Meets monthly on third Monday, New York 
Academy of Medicine, at 8:00 P.M. 

NortH RoENTGEN Ray Society 
Secretary, Dr. Major Fleming, Rocky Mount, N. C. An- 
nual meeting at time and place of State Medical Society. 
Mid-year scientific meeting at place designated. 

NortH Dakota RADIOLOGICAL SoereTY 
Secretary, Dr. L. A. Nash, St. John’s Hospital, Fargo. 
Meetings held by announcement. 

CentrRAL New York RoeEnTGEN Ray Society 
Secretary, Dr. C. F, Potter, 820 S. Crouse Ave., Syracuse. 
Three meetings a year. January, May, November. 


* Secretaries of Societies not here listed are requested to send the necessary information to the Editor. 
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Onto Society 
Secretary, Dr. J. E. McCarthy, 707 Race St., Cincinnati. 
Meets at time and place of annual meeting of Ohio State 
Medical Association. 

Paciric ROENTGEN SOCIETY 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. E. Wurster, 416 Pine St., Williamsport. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. R. P. Barden, University Hospital. Meet- 
ings first Thursday of each month from October to 
May inclusive at 8:15 P.M., in Thompson Hall, College 
of Physicians, 19 S. 22d St. 

PirrsBURGH ROENTGEN SOCIETY 
Secretary, Dr. R. G. Alley, 4800 Friendship Ave. Meets 
second Wednesday each month, 4:30 P.m., October 
to June, Pittsburgh Academy of Medicine. 

RocHesteR RoentGeN Ray Society, Rocuesrer, N. Y. 
Secretary, Dr. Sidney Larson, Strong Memorial Hospital. 
Meets monthly on third Monday from October to May, 
inclusive, 8 p.m. at Strong Memorial Hospital. 

Rocxy Mountain Society 
Secretary, Dr. A. M. Popma, 220 N. First St., 
Idaho. 

Sr. Louts Society oF RADIOLOGISTS 
Secretary, Dr. W. K. Mueller, University Club Bldg. 
Meets fourth Wednesday of each month, except June, 
July, August, and September, at a place designated by 
the president. 

San Francisco RADIOLOGICAL SocIETY 
Secretary, Dr. H. A. Hill, 450 Sutter St., San Francisco. 
Meets monthly on third Thursday at 7:45 p.m., first 
six months at Toland Hall, second at Lane Hall. 

X-Ray Society 
Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 

TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Frére, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association. 

Texas RADIOLOGICAL SOCIETY 
Secretary, Dr. L. W. Baird, Scott and White Clinic, 
Temple, Texas. 

University oF MicuiGAN DEeparTMENT OF 
oLocy Starr MEETING 
Meets each Monday evening from September to June, 
at 7 p.M. at University Hospital. 

University oF Wisconsin RADIOLOGICAL CONFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets every Thursday from 4:00-5:00 P.M., 
Room 301, Service Memorial Institute. 

VirGcIniA RADIOLOGICAL SociETY 
Secretary, Dr. C. H. Peterson, 603 Medical Arts Bldg., 
Roanoke, Va. Meets annually in October. 

WASHINGTON SraTE RADIOLOGICAL SocIETY 
Secretary, Dr. K. J. Holtz, American Bank Bldg., Seattle. 
Meets fourth Monday each month, College Club, Seattle. 

X-ray Srupy or San Francisco 
Secretary, Dr. J. M. Robinson, University of California 
Hospital. Meets monthly in evening on third Thurs- 
day. 


Boise, 


ROENTGEN- 


Items DECEMB 


1942 


SociEDAD DE RapIoLocia Y FIsiorERAPIA DE Cusa 
President, Dr. J. Manuel Viamonte, Hospital Mercedes 
Habana, Cuba. Meets monthly in Habana. 


British Empire 

British InstiruTE oF RapioLocy INcoRPORATED wiry 
THE RONTGEN SOCIETY 
Meets monthly on third Thursday from November to 
June inclusive, at 8:15 p.m., 32 Welbeck St., London. 

SEcTION OF RADIOLOGY OF THE Roya Sociery or 
cINE (CONFINED TO MepicaL MEMBERS) 
Meets on the third Friday of each month during th 
winter at 8:15 p.m. at the Royal Society of Medicin 
, Wimpole St., London, W. 1. 

Facuttry or RADIOLOGISTS 
Secretary, Dr. M. H. Jupe, 32 Welbeck St.. | ondon, W. 1 
England. 

SECTION OF RADIOLOGY AND ELecrriciry, 
rRALASIAN MepiIcat ConGress. 
Secretary, Dr. H. M. Cutler, 139 Macquari: St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THI 
BririsH MepIcaLt AssociaTION 
Secretary, Dr. Keith Hallam, St. George’s Hospital, 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meets 
monthly from March to November inclusi 

CANADIAN ASSOCIATION OF RADIOLOGISTS 
Secretary, Dr. A. D. Irvine, 540 Tegler Bldg., Edmonton 
Alberta. 

SecrTIon OF Rapio_ocy, CANADIAN MEDICAL AssocIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N.S 

RADIOLOGICAL Section, New ZEALAND BritisH Mepica 
ASSOCIATION 
Secretary, Dr. Colin Anderson, Invercargill, New Zea 
land. Meets annually. 


ConrTINENTAL Europe 


SociEDAD EspANOLA DE RADIOLOGIA Y ELECTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid 
Spain. Meets monthly in Madrid. 


SociETE SuissE DE (SCHWEIZERISCHE RON 
GEN-GESELLSCHAFT) 
Secretary for French language, Dr. A. Grosjean La Chaux 


de Fonds. 
Secretary for German language, Dr. Scheurer, Molzgas 
Biel. Meets annually in different cities. 

SoclETATEA ROMANA DE RADIOLOGIE st ELECTROLOGI! 
Secretary, Dr. Oscar Meller, Str. Banul Maracine, 3 
Bucuresti. Roumania. Meets second Monday 
every month with the exception of July and August. 


Autt-Russtan RoeENTGEN Ray Association, LENINGRAD, 


USSR in the State Institute of Roentg 
Radiology, 6 Roentgen St. 
Secretaries, Drs. S. A. Reinberg and S. G. Simonson 
Meets annually. 
LENINGRAD ROENTGEN Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin 
Meets monthly, first Monday at 8 o'clock, State Institut 
of Roentgenology and Radiology, Leningrad 
Moscow RoentGEN Ray Sociery 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. 1 
Konobejevsky. Meets monthly, first Monday, 8 p.m. 
SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Med 
Radiology, meeting every second year in the differ 
countries belonging to the Association. 
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To the Editor: 

| regret that I must correct some of the 
erroneous statements as to X-ray work in 
England attributed to me that appear in an 
editorial on Duodenal Ulcer* in the June 
issue of your JouRNAL, which has just 
reached me. 

These statements—many of which I fail 
to recognize are said to be derived from 
personal letters written by me. Such letters 
were, of course, purely personal, unofficial, 
and not intended for quotation or public 
use. 

May I take the editorial seriatim, and do 
what little I can at this late date to repair 
the wrong impressions that must have been 
given in so far as these are associated with 
my name. 

I am still, contrary to the statement, an 
official of the Ministry of Health. Anything 
appearing under my name that appertains 
to my official work (this letter, for in- 
stance) must be submitted to the Ministry 
for approval before publication. That my 
name should have been used is therefore 
most unfortunate, and doubly so in that 
the statements for which I am made re- 
sponsible are in so many cases quite inac- 
curate, contrary to fact, and could not 
have been derived from anything I ever 
wrote in my private correspondence. 

The unexpectedly large number of pa 
tients presenting gastric symptoms and the 
high proportion of actual ulcers found at 
roentgen examination was not, and never 
has been, attributed by me to blitzkrieg 
conditions. This phenomenon was first 
noted in the early spring of 1940 in the 
patients evacuated from France before the 
fall of Belgium and the evacuation from 
Dunkirk. So far as I am aware, there was 
no increase associated with bombing con- 
ditions. 


“Radiological specialists” were never at 


» r, | H. Duc al ulce i revival of l I 
oria Am. J. R ( Lu. & R ly py, June 142, £7, 
g2 929. 

t An article ca ng attention to ar ncrease in the inc ce of 
perforated peptic ulcer fo lowing heavy air raids was published 
n Lancet, Feb. 28, 1942, 7, 259-261. See Editorial, Am. J. Roent 


ENOL. & Rap. Tuerapy, April, 1942, 47, 626.—Eb. 
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any time taken from “the hospital and 
civilian practices because they were needed 
more as physicians and surgeons,” nor were 
they called back “‘to conduct reliable roent- 
gen studies of gastrointestinal symptoms 
because both soldiers and civilians had dis- 
covered that it was easy to simulate or 
feign the symptoms of duodenal ulcer.” 
Moreover, the implication that widespread 
malingering was prevalent both in the 
army and in civilian life is entirely con- 
trary to fact. 

It is true that a large number of the new 
emergency hospitals of varying sizes were 
equipped only with mobile apparatus for 
casualty roentgen-ray work, and could not 
deal with gastric cases. Your editorial 
writer, however, states that in order to 
meet the radiological deficiencies in small 
hospitals “it has been necessary to or- 
ganize diagnostic and treatment teams of 
specialists who journey from one small 
hospital to another and use portable equip- 
ment.” No such scheme was ever con- 
templated. It would be difficult to envisage 
a more dangerous or inefficient roentgeno- 
logic service than one that attempted to 
deal with gastrointestinal cases with port- 
able roentgen apparatus under makeshift 
conditions. Yet this flight of imagination 
appears to be strongly approved and is 
referred to as “ingenious and practical.” In 
point of fact, definite instructions had to 
be issued to prohibit the attempts that 
were made to use small mobile roentgen- 
ray sets for work which was beyond their 
capacity and equipment. It was imperative, 
of course, to transfer all gastric and other 
heavy cases to centers where they could 
be adequately examined and dealt with. A 
considerable number of the emergency hos- 
pitals had to be given full-scale roentgen 
equipment to deal with the unexpectedly 
numerous cases of this class. 

The title of a monograph I wrote in 1913 
was “The Stomach and Oesophagus,” and 
not, as stated, “X-Ray Diagnosis in 
Stomach and Esophageal Disease.” 

Lastly, I was not at any time radiologist 
to, or in any way connected with the hos- 
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pital in Leeds, nor did I ever work in 
collaboration with the late Lord Moynihan. 

I very much regret having to write this 
letter and also taking up your valuable 
space. I trust you will do what you can to 
counteract the false impressions as to con- 
ditions of roentgen-ray work in this country 
that must have been conveyed by this 
unfortunate editorial. 

A. E. Barclay 

Oxford, England 


ANNALS OF MEDICAL HISTORY 


“To Subscribers to the Annals of Medical 
History: 

“We regret to announce that with the 
issue for November, 1942, publication of 
the Annals of Medical History will be sus- 
pended.” 

The above announcement will bring re- 
grets from those who are interested in the 
history of medicine. Over these many years 
the Annals of Medical History has pub- 
lished articles of extreme interest on med- 
ical history, offering an enormous amount 
of pleasure and profit to a host of readers. 

Few journals were ever launched with a 
higher concept of the importance and 
quality that a journal of this type de- 
manded. Paul Hoeber made it his hobby 
and often it seemed his main interest. Also 
throughout the years the 4una/ls was for- 
tunate in having the able editorship of 
Francis R. Packard, a name to conjure 
with in medical history. Such a venture 
probably never brought financial returns 
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that were commensurate with the labor and 
effort put into its publication. Without 
advertisements for many years, only re- 
cently has it carried advertisements, and 
then they were those of interest primarily to 
book collectors. The publication always 
impressed one as an expression of Hoeber’s 
interest in books as such. Few others at- 
tempted such a project; none have ever 
surpassed it, and it is with a sense of no 
small loss that we record the passing-of the 
Annals of Medical History. ¥ortunate are 
those who have accumulated the volumes 
as they appeared from the press as they will 
be mementoes of a great period in Ameri- 
can medicine. 


CONFERENCE OF MID-WESTERN 
RADIOLOGISTS 


It had been decided some time ago that 
the Cleveland Radiological Society would 
be host to the next meeting of Mid-West 
ern Radiologists during the spring of 1943. 
At a recent meeting of the Society, follow 
ing an investigation by a committee 
headed by Dr. B. H. Nichols, it was de 
cided to dispense with the meeting as 
planned. It was believed that attendance 
would be greatly limited by mileage ration 
ing and other transportation difficulties,and 
that many in other fields of medicine who 
usually participate, as well as radiologists, 
could not find time to attend because of 
military or added civilian duties. 


Joun QO. NEwrTon, Secretary 
Cleveland Radiological Society 
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ROENTGEN DIAGNOSIS 
HEAD 
FincHer, Epvcar F. Extensive frontal injuries. 

South. M. F., Jan., 1941, 34, 1-8. 

A group of 21 cases is discussed in which 
there was extensive injury of the frontal bone. 
The clinical and roentgen findings in all these 
cases were very similar and the author believes 
they should be considered a definite clinical 
group in which immediate radical surgical treat- 
ment is indicated. 

The roentgenograms have shown com- 
minuted linear fractures more frequently than 
the depressed types. They often show injury 
of the sphenoid ridge and of the squamous part 
of this bone. In 2 cases of the series there was 
intracranial air. The bone injury found on 
craniotomy was at least 40 per cent more ex- 
tensive than that indicated on the roentgeno- 
grams. 

In 18 of these cases emergency craniotomy 
was performed. After periods of three months to 
six years 15 of these patients have shown no 
complications. Three of the patients died, 2 
from meningitis and 1 from empyema of the 
chest. This patient had suffered a crushing in- 
jury of the chest at the time of the accident. 
Histological and cultural studies of the spinal 
fluid and injured brain tissue did not show in- 
fection. 

The 3 non-operated cases are described as il- 
lustrating the serious consequences of non-in- 
tervention in these cases. The conclusion to be 
reached from the histories of these cases is that 
death is not caused by injury of the brain from 
the fracture but by late infection, which can be 
forestalled by prompt operation.—Audrey G. 
Morgan. 


Reeves, Davip L. Congenital absence of the 
septum pellucidum. Bull. Fohns Hopkins 
Hosp., July, 1941, 69, 61~71. 

A case of congenital absence of the septum 
pellucidum in an infant seven months of age is 
reported. This is the youngest patient reported 
with this condition. The child was blind and 
presented strabismus and coarse nystagmus. 
Encephalography showed the characteristic 
picture of absence of the septum pellucidum. 


84 


In the anteroposterior and _posteroanterior 
views of the skull the vertical shadow between 
the two lateral ventricles cast by the septum 
was absent and as a result the two ventricles 
were confluent in front and medially but were 
normally separated posteriorly. There was a 
nipple-like projection from the ventricles in,the 
midline in front. The picture is so characteristic 
that it can hardly be confused with that of any 
other condition and as physicians and roent- 
genologists become more familiar with it doubt 
less more of these cases will be diagnosed. 
Audrey G. Morgan. 


Moore, SHERWOOD, and Cone, J, 
Body section roentgenography as a diagnos 
tic aid to the otolaryngologist. Surg., Gynec. 
& Obst., Feb. 15, 1941, 72, 514-522. 

A review is given of the history of the de 
velopment of this method of roentgen examina 
tion of single sections of the human body, 
eliminating all confusing underlying and over 
lying shadows. Various names have been coined 
by the inventors of different types of apparatus 
for this purpose, but the object of all of them is 
to eliminate unwanted shadows by making a c 
ordinated, synchronized movement of the roent 
gen tube and film around a fixed point during 
the exposure. All objects in the plane about 
which the movement takes place are in focus 
and clear, while those outside it are out of focus 
and therefore blurred. 

Naturally this method would be most useful 
in regions where there are the most confusing 
shadows, and this is particularly true of the 
region of the paranasal sinuses where there are 
so many superimposed structures. The authors 
have made examinations of this region with 
Kieffer’s laminagraph. They propose the name 
of body section roentgenography to cover all 
the work done by the different types of appa- 
ratus, and give conventional roentgenograms 
and laminagrams of various pathological condi 
tions in the region of the sinuses showing th« 
greater clearness of the pictures furnished by 
laminagraphy. Requests for these films are being 
sent in almost daily by otolaryngologists. Lami 
nagraphy has also helped to demonstrate the 
relationship between paranasal sinus diseas¢ 
and disorders of the eyes.— Audrey G. Morgan. 
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Ray, Bronson S. Cerebral arteriovenous aneu- 
rvsms. Surg., Gynec. Obst., Nov., 73; 
615-648. 

Six cases of cerebral arteriovenous aneurysm 
seen and studied carefully by the author are 
described and illustrated with ventriculograms. 
About 75 cases have been described in the liter- 
ature. A study of these cases shows that these 
are congenital lesions. The appearance of the 
large, pulsating, tortuous veins on opening the 
skull is typical. Though they are congenital 
they often do not become manifest until late in 
life. In 1 of these cases the first ev idence of this 
condition was attacks of paresthesia in the left 
arm at the age of forty. 

Convulsions were the first symptom in 30 of 
these cases and they occurred eventually in all 
of them. Headache was not an outstanding 
symptom. There are apt to be sensory disturb- 
ances on the side of the lesion, aphasia and dis- 
turbances of the visual fields. There is apt to 
be a bruit on auscultation over some part of 
the head, the eyeballs and the carotid arteries in 
the neck. None of these 6 cases showed exoph- 
thalmos or pulsating eyeballs; this is a differ- 
ential sign from acquired fistulas of the carotid 
artery and cavernous sinus. Increased intra- 
cranial pressure was not conspicuous. It is 
probable that in the long course of such cases 
there are temporary periods of high intracranial 
pressure followed by periods of adjustment. 

Roentgenograms of these cases showed in- 
creased vascularity of the skull, increased ve- 
nous pressure, resulting in enlarged diploe, 
enlarged channels for the middle meningeal ar- 
teries, local atrophy due to pressure, calcifica- 
tion in the vessels of the aneurysm and in 2 
cases enlarged heads. 

\n extensive collateral circulation develops 
involving anastomoses between the external 
and internal carotid arterial systems, chiefly 
through the orbit and the meninges. 

\ir studies may be useful in diagnosis, and 
encephalography is perhaps better and safer 
than ventriculography. Cerebral angiography 
shows the site and extent of the lesions. 

The effect of cerebral arteriovenous aneu- 
rysms on the general circulation is much less 
dangerous to life than that of acquired arteri- 
ovenous aneurysm in the extremities. 

There is no hope of cure by treatment and 
some authorities think it is best not to treat 
these aneurysms at all. But some relief may be 
experienced and the danger of spontaneous 
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rupture avoided by treatment consisting of 
decompression operation combined with ex- 
ploration and ligation of the carotid arteries or 
roentgen irradiation. Ligation of the carotid 
arteries decreases the blood supply to the 
aneurysm and in this way lessens the danger of 
rupture. It may also take sufficient load off the 
heart to decrease its size. Roentgen irradiation 
may obliterate the aneurysm by a process of 
gradual thrombosis.—Audrey G. Morgan. 


Ga.tpston, M., Govons, S., Wortis, S. B., 
STEELE, J. M., and Taytor, H. K. Thrombo- 
sis of the common, internal and external carot- 
id arteries. Arch. Int. Med., June, 1941, 67, 
1162-1176. 


Two cases are described, both in men, aged 
fifty-two, who were suddenly stricken with 
right hemiplegia. Both of them showed mixed 
aphasia and in both the right cartoid sinus was 
hypersensitive. In both cases thrombosis of the 
common, internal and external carotid arteries 
was suspected because there was no pulsation 
of these arteries. This diagnosis was confirmed 
by study of cerebral arteriograms and enceph- 
alograms and by surgical exploration. 

The cause of thrombosis of the carotid ar- 
teries is not known. Sclerosis of the aorta and 
pressure from aortic aneurysm seem to be 
commonly associated with it. In the authors’ 2 
cases sensitiveness of the carotid sinus and 
arteriosclerosis may have been contributory 
causes of the thrombosis. 

A table of 12 cases from the literature is 
given. Nine of them were on the left side, as 
were the authors’ cases. In 5 of 11 cases the 
cause was reported to be vascular syphilis, in 2 
embolism, in 1 obliterating arteritis and in 3 no 
cause was given. 

Probably thrombosis of the carotid arteries 
would be diagnosed more frequently if careful 
examinations, including arteriography, were 
made in all cases of hemiplegia, convulsive 


seizures or syncope.—Audrey G. Morgan. 


NECK AND CHEST 


EMERSON, KENDALL, JR., WALSH, FRANK B., 
and Howarp, Joun E. Idiopathic hypo- 
parathyroidism. 4nn. Int. Med., Jan., 1941, 
14, 1250-127 


Hypoparathyroidism generally results from 
the surgical removal of one or more parathy- 
roid glands but there are cases in which the 
cause is entirely unknown. Two such cases from 
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the Wilmer Ophthalmological Institute, Johns 
Hopkins Hospital, are described. 

The first patient was a boy of fifteen who 
first came for treatment for photophobia and 
excessive lacrimation when he was four years 
old. He had complained of light hurting his eyes 
since an attack of measles when he was two 


years old. Physical examination and studies of 


calcium and phosphorus balance, which are 
shown in a chart, indicated that he had hypo- 
thyroidism which may have been congenital. 
The bones were much denser than normal, 
which is the rule in juvenile hy poparathy roid- 
ism. There were only slight changes in the 
lenses, though the disease had persisted for years. 

The second patient was an unmarried school 
teacher fifty-six years of age, admitted to the 
Phipps Psychiatric Clinic, May 29, 1938, for 
mental depression. She had had two previous 
attacks. During the winter of 1937 to 1938 a re- 
frigerator tank in the school exploded and she 
was exposed to ammonia fumes for some time. 
This was followed by carpopedal spasm, nerv- 
ousness and difficulty in breathing. Her serum 
calcium and serum phosphorus chart is shown. 
The density of the bones was greatly decreased. 
This was thought to be due to the fact that in 
addition to the hypoparathyroidism she had 
senile osteoporosis. It is not known whether the 
ammonia fumes had anything to do with the 
hypoparathyroidism, but it is probable that it 
had already existed for some years. Cataract 
developed very rapidly in this case. The low 
serum calcium level seems to be in some way 
responsible for the development of cataract in 
these cases. 

In both these patients sensitiveness to para- 
thormone was found to be normal, showing that 
the disease was caused by deficiency of para- 
thormone rather than by increased resistance 
to it.—Audrey G. Morgan. 


CamieL, Mortimer R. A syndrome of upper 
esophageal stenosis. 4nn. Int. Med., July, 
1941, 75, 63 
The author studied 30 cases of involvement 

of the esophagus from the Brooklyn Cancer 

Institute, though the diagnosis of carcinoma 

could not be confirmed in all of them. 

In 13 of the cases, or 43.3 per cent, the in- 
volvement was in the upper third of the 
esophagus. There was only one female in this 
group and the average age was a little more 
than fifty-eight years. A characteristic syn- 
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drome seen m these cases in the upper third of 
the esophagus was paralysis or paresis of one or 
both vocal cords, dysphagia, aspiration of in- 
gesta into the trachea or bronchi and pulmo- 
nary complications resulting from such aspira- 
tion. These patients also frequently had clubbed 
fingers. All the deaths in this group were from 
aspiration pneumonia. 

In 17 of the cases, or 56.7 per cent, the le- 
sions were in the lower two-thirds of the 
esophagus. Three of the patients were women 
and the average age was sixty-five plus years. 
The vocal cords were not affected in this group 
and pulmonary complications were much less 
frequent’ than in the first group. But even in 
this group there was aspiration in 2 cases. 

Though the lesions in these cases were from 
tumor a similar syndrome may be produced by 
any cause which leads to the same anatomical 
and functional changes.—4udrey G. Morgan. 


C. ALexanper. Malignant thy 
moma. Surg., Gynec. & Obst., Dec., 
851-863. 


I9g4l, 733 


So few cases of tumor of the thymus have 
been reported that it has been difficult to class- 
ify them. But Hammar’s work has made it 
possible to divide them into tumors originating 
from lymphoid tissue and those originating 
from the epithelial reticulum of the thymus. 

The author describes 8 cases of malignant 
tumor of the thymus, consisting of 5 lymphoid 
sarcomas, I lymphoid leucosarcomatosis, 2 cases 
of Hodgkin’s disease and 1 of carcinoma of the 
thymus. It is important to diagnose the type of 
tumor of the thymus early, as irradiation gives 
at least temporary relief in lymphosarcoma and 
Hodgkin’s disease, while every form of treat- 
ment is hopeless in carcinoma. Careful roent- 
gen examination should be made if a patient 
presents intermittent dyspnea, 
cough with dullness on either side of the ster- 
num. The roentgenogram helps to differentiate 
between benign and malignant tumors of the 
mediastinum. 

The roentgen shadow in lymphosarcoma is ir- 
regular and hazy and the mediastinal organs 
are generally not displaced. In Hodgkin’s dis- 
ease the outline is clear cut and there is less 
evidence of infiltration. In carcinoma the 
shadow is broader than it is long and displace- 
ment of the trachea is more frequent than in 
other mediastinal tumors. But absolute diagno- 
sis depends on histological examination. 
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Histological diagnosis was made during life 
in 6 of the author’s 8 cases from biopsy of supra- 


clavicular lymph nodes, cytological study of 


pleural fluid and examination of ovarian tu- 

mors, which proved to be metastases from 

lymphosarcoma of the thymus. It is possible 
that the reaction to test doses of radiation may 
prove helpful in differential diagnosis. 

Five of the author’s patients were irradiated. 
One patient with Hodgkin’s disease is alive two 
years after the beginning of the disease. The 
patient with carcinoma was relieved tempo- 
rarily by heavy deep roentgen treatment but 
died nine months after the beginning of symp- 
toms. After a short period of relief the 3 pa- 
tients with lymphosarcoma died five weeks, six 
months and nine months after the beginning 
of the disease.— Audrey G. Morgan. 

New, Gorpon B., and Dorron, Howarp E. 
Suspension laryngoscopy in the treatment of 
malignant disease of the hypopharynx and 
larynx. Surg., Gynec. (9 Obst., May, 1941, 72, 
939-935. 


During the eleven years from 1927 to 1937 


inclusive 38 patients with malignant disease of 


the hypopharynx and larynx were treated at the 
Mayo Clinic with the aid of suspension laryn- 
goscopy. This was a selected group, as 450 pa- 
tients with cancer of this region were treated 
during these years. Of these tumors 10 were at 
the base of the tongue, 12 in the supraglottic 
region, 11 in the larynx, 3 in the posterior and 
lateral walls of the hypopharynx and 2 in the 
postcricoid region. The average age of the pa- 
tients was $7.4 years. The details of the tech- 
nique are described. 

In cases of carcinoma at the base of the 
tongue and of the epiglottis or aryepiglottic 
fold preliminary tracheotomy was performed. 
After recovery the laryngeal suspension was 
done and treatment carried out with surgical 
diathermy. In some cases radium emanation 
seeds were inserted afterwards. In addition to 
treatment under suspension, radium or roent- 
gen rays were applied to the outside of the 
neck, especially in cases of highly malignant 
tumors at the base of the tongue. 

Of the 11 patients with intralaryngeal tumors 
1O were traced, and 9g, or gO per cent, were alive 
and free of recurrence when re-examined. None 
of these tumors were highly malignant. 

Of the 27 cases in other regions 26 were traced 
and 14 of them, or 51.8 per cent, were alive and 
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free of recurrence. Nine of the traced patients, 
or 25 per cent, died of cancer, most of them 
within a year and a half of the completion of 
treatment. One of the group now dead, lived 
seven years and one six and one-half years. 
There was one postoperative death from bron- 
chopneumonia. This patient did not have pre- 
liminary tracheotomy. 

Of the 31 patients traced for three years or 
more 23, or 74 per cent, survived, and 10, or 
$9 per cent of the 17 traced for five or more 
years survived. When this report was written 
in 1940 there were 3 patients living who had 
survived for more than nine years after treat- 
ment.—Audrey G. Morgan. 


Scott, WENDELL G., Moore, SHERWOOD, and 
RusseE.tt, THomas G. Body section radiog- 
raphy in the diagnosis of aortic aneurysms 
and mediastinal tumors. South. M. F., April, 
1941, 34, 343-351. 

Body section roentgenography is a term in- 
troduced in 1936 to cover all the methods of 
taking roentgenograms through given layers of 
the body. Several machines can be used for the 
purpose, including the planigraph, the strati- 
graph and the tomograph. The work discussed 
in this article was done with an apparatus 
called the laminagraph invented by Mr. Jean 
Kieffer; the first machine from his design was 
constructed by Dr. Sherwood Moore. The ma- 
chine is described and illustrated, and a number 
of conventional and laminagraph films repro- 
duced, showing its use in the diagnosis of aortic 
aneurysm and mediastinal tumors. The great 
advantage of the body section films is that the 
mass is pictured in relief and overlying and ob- 
scuring shadows are eliminated. The tumor 
mass is first located by ordinary roentgenog- 
raphy and then the laminagrams are taken.— 
Audrey G. Morgan. 


Rocue, Ursura J., SreinBerc, and 
Ross, Georce P. Right-sided aorta with 
descending aorta simulating aneurysm. Arch. 
Int. Med., May, 1941, 67, 995-1007. 


Up to 1932 only 100 cases of right-sided aorta 
had been seen and most of these had been found 
at autopsy. Very few had been diagnosed clini- 
cally. Routine roentgenograms do not show this 
defect, but since the use of contrast roentgeno- 
grams of the circulatory system has been intro- 
duced it is much easier to demonstrate it. 

A case is described in a man, aged fifty, in 
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whom a diagnosis of aneurysm of the aorta had 
been made on both roentgenoscopic and roent- 
genographic examination. But contrast roent- 
genograms with the patient in the frontal, 
lateral and right and left oblique positions 
showed that the aorta was on the right side and 
that the elongation and tortuosity of the de- 
scending part had given rise to the peculiar 
shadow on which the diagnosis of aneurysm had 
been based. 

The ordinary and contrast roentgenograms 
are reproduced and the embryonic development 
of abnormalities of the fourth aortic arch are 
discussed.— Audrey G. Morgan. 


Lisa, James R., HirscHHorn, Louis, and 
Hart, Crawrorp A. Tumors of the heart. 
Arch. Int. Med., Jan., 1941, 67, 91-113. 


A case of intractable heart failure in a young 
married woman, aged seventeen, came under 
observation at the New York City Hospital, 
Welfare Island, in the spring of 1937. The diag- 
nosis of malignant tumor of the heart was con- 
firmed by autopsy some months later. Histo- 
logical examination showed that the tumor was 
a lymphosarcoma and a metastasis from a 
primary tumor of the same nature in the 
retroperitoneal and mediastinal lymph nodes. 

A search of the records of the hospital showed 
3 other similar cases. These 4 cases are de- 
scribed in detail and the literature on tumors of 
the heart reviewed, a table of the published 
cases being given. 

Diagnosis of tumor of the heart is difficult 
because they are so rare that the possibility of 
their existence is not considered and the symp- 
toms simulate those of various forms of heart 
disease. But if heart failure or arrhythmia oc- 
curs in a patient who has a malignant tumor in 
some other organ the possibility of a metastasis 
in the heart should be considered and roentgen 
and electrocardiographic studies made. The 
only constant roentgen sign is great enlarge- 
ment of the heart. In some cases there is ir- 
regularity or fixation of some parts of the heart 
outline.—Audrey G. Morgan. 


Criacetr, A. Henry, Jr. The auriculoventricu- 
lar ratio and its relationship to the electrical 
axis of the heart. 4m. Heart F., May, 1941, 
21, §74-S591. 

The A-V ratio obtained from the roentgen 
silhouette was described by Van Zwaluwenburg 
and Warren in 1911. The range of normal was 
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found to be between 0.534 and 0.704 with 
higher values in rheumatic disease involving 
the mitral valve and lower values in diseases af. 
fecting the left ventricle, the aorta, or the aortic 
valve. The axis deviation obtained from the 
electrocardiograph indicates a right or left ven- 
tricular preponderance with the greater strain 
or involvement in the corresponding ventricle. 
Thus with rheumatic disease of the mitral valve, 
there is often a right axis deviation and per 
contra a left axis deviation is commonly ob- 
served in aortic disease. 

This study was based on 300 unselected cases 
examined by orthodiascopy and electrocardiog- 
raphy. A few cases were also studied by tele- 
roentgenography at the 7 foot distance and 
comparison made with the results of ortho- 
diascopy. The transverse diameter of the heart 
was on the average Io per cent greater by tele- 
roentgenography. The angle of inclination made 
by the long axis of the heart with the horizontal 
was smaller by an average of 10° in the tele- 
roentgenogram, and the A-V index was usually 
smaller than by the orthodiagram. No signifi- 
cant correlation was obtained between the A-V 
index and the electrical axis.—William A. 
Evans, Fr. 


Arce, Jost. Hydatid disease (hydatidosis). 
Arch. Surg., Nov., 1941, 43, 789-802 


In the discussion of hydatid cyst of the lung 
roentgenograms are given illustrating the typi- 
cal signs, the perivesicular pneuma in hydatid 
cyst opening into a bronchus, the double arch 
image seen when the membrane is torn and 
part of the fluid replaced by air and the water- 
lily sign seen when the cystic membrane is torn 
and part of it floats on the liquid. These signs 
furnish positive evidence of the presence of 
hydatid cyst of the lung. 

The various surgical methods of treating 
hydatid cyst of the lung are discussed, includ- 
ing the creation of artificial adhesions, the 
production of pulmonary hyperpressure, with 
or without inhalation -anesthesia, Posadas’ 
harpooning method and Arce’s method of pre 
operative production of an artificial pneumo- 
thorax. 

Hydatid cyst of the kidney is generally not 
diagnosed until the greater part of the organ 


has been destroyed, and the only possible treat- 
ment is nephrectomy. A hydatid cyst of the 


kidney should never be marsupialized unless it 
is absolutely necessary. 


| 
| 
| 
| 
| 
| 
| 


Vor. 48, No. 6 


Hydatid cyst of the brain can rarely be 
diagnosed except as a tumor by means of ven- 
triculography. The treatment is craniotomy, 
exploratory puncture and suction of the hy- 
datid fluid, followed by removal of the mem- 
brane. 

Secondary hydatidosis may be brought about 
by rupture of a cyst and attachment of the 
scolices to any neighboring organ. This is most 
frequent in the peritoneum as a result of rup- 
ture of cysts of the liver. 

Characteristic hydatid cysts cannot develop 
in bone because of the hardness of the tissue. 
The vesicles have no adventitia and they 
slowly infiltrate and destroy the bone, resem- 
bling neoplasm. Bone hydatidosis is hard to 
diagnose. It develops slowly and without symp- 
toms. Often it is diagnosed only by a roentgeno- 
gram after pathological fracture has taken 
place. The only treatment is resection of the 
whole affected part.— Audrey G. Morgan. 


ABDOMEN 


Brown, Rosert B., PENpDERGRAss, E. P., and 
Burpick, FE. Douctass. The gastrointestinal 
tract in hyperthyroidism. Surg., Gynec. & 
Obst., Dec., 1941, 73, 766-783. 


/ 


The gastrointestinal symptoms in_hyper- 


thyroidism are often overlooked on account of 


the greater prominence of cardiovascular and 
ocular signs. But in some cases of thyrotoxic )- 
sis the symptoms are chiefly gastrointestinal 
and the diagnosis Is apt to be overlooked in 
such cases if the relationship between the thy- 
roid and the digestive tract is not known. 

With a view to showing this relationship the 
authors made a study of 24 cases of hyper- 
thyroidism and of 14 normal controls with spe- 
cial reference to stomach secretion and the 
appearance and motility of the intestines. Il- 
lustrative roentgenograms are given. 

They found that there was an increased in- 
cidence of achlorhydria in hyperthyroidism. 
The mucosal folds of the stomach were more 
pronounced than in the controls. This may 
have been due to increased tonus or to the 
presence of gastritis. The emptying of the 
stomach began sooner than in the controls. The 
significance of this finding is questionable. The 
emptying time of the stomach was increased 
both in hyperthyroid as compared with normal 
subjects and in preoperative as compared with 
pt stoperative hyperthyroid cases. 
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There was increased tonus of the small intes- 
tine and the mucosa! pattern was changed. The 
intestine was shortened, which probably ex- 
plained the increased motility, at least in part. 
Both tonus and motility of the large intestine 
were also increased.—Audrey G. Morgan. 


Koucky, Joun D., and Becx, C. 
Timing operative intervention for acute in- 
testinal obstruction. Arch. Surg., March, 
1941, 42, 581-597 
The necessity for strict individualization and 

the use of every possible diagnostic method in 

intestinal obstruction is emphasized. This was 
formerly thought to be a purely surgical condi- 
tion but the introduction of peroral suction of 
the upper part of the intestinal tract has shown 
that some cases can be treated conservatively. 

The authors add parenteral administration of 

vitamin K to the usual conservative treatment. 

They present an outline for classifying treat- 
ment for acute occlusion of the intestine. Im- 
mediate operation is indicated in complete 
colonic obstruction, strangulation obstruction, 
intussusception and intestinal atresias. Opera- 
tion may be delayed in internal hernias, obtura- 
tion by foreign bodies and internal pseudo- 
hernia and conservative treatment may be used 
in cases of bands and adhesions. Of course the 
patient must be closely watched during the 
course of expectant treatment for the develcp- 
ment of any signs that indicate the necessity 
for immediate operation. 

The chief roentgen signs of obstruction of the 
small intestine are paralleling of loops, valvulae 
conniventes and stepladder fluid levels; those of 
obstruction of the large intestine are inverted 
horseshoe configuration, haustral markings and 
large fluid levels. 

Six typical cases illustrating difficulties in 
differentiation and in deciding on the proper 
time for operation are described and illustrated 
with roentgenograms.— Audrey G. Morgan. 


ScuiFF, Leon, Srevens, Ricuarp J., and 
GoopMAN, SANDER. Pneumoperitoneum fol- 
lowing use of the flexible gastroscope. Ann. 
Int. Med., Jan., 1941, 74, 1283-1287. 


Perforation of the stomach rarely occurs from 
the use of the flexible gastroscope. According to 
Schindler it has occurred § times in 4,000 ex- 
aminations. He believed that the sponge tip of 
the gastroscope caused the perforation and ad- 
vised the use of a finger-like rubber tip. The 
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authors, however, describe a case of pneumo- 
peritoneum following the use of the flexible 
gastroscope with such a tip. The patient was a 
white man, aged seventy-seven, with hypo- 
chromic anemia and achlorhydria. After twelve 
hours’ fasting the gastroscopic examination was 
made. Two hours later the patient was allowed 
the regular hospital diet. Four days later he 
was sent to the roentgen department for a 
gastrointestinal series. There was a layer of air 
about 1.5 cm. in depth under each dome of the 
diaphragm. He did not complain of any symp- 
toms. When another gastrointestinal series was 
made a month later there was no air below the 
diaphragm. 

It is impossible to say that the pneumoperi- 
toneum in this case was caused by perforation 
of the stomach wall or by over-distention of the 
stomach with air. There was no peritonitis, 
though the patient had taken food and water 
soon after the gastroscopic examination; re- 
covery took place without operation. 

Experimental work on animals showed only 
6.9 per cent mortality after perforation of the 
empty stomach, but when the stomach con- 
tained food at the time of the perforation the 
mortality was 86.7 per cent.—Audrey G. Mor- 
gan. 


Foster, Joun H. Hernia of the diaphragm. 
Ann. Int. Med., May, 1941, 74, 2125-2137. 


True hernia of the diaphragm is rare. At the 
Waterbury Hospital, Waterbury, Conn., 6 
cases have been seen in the past six years in 
about 24,000 roentgen examinations. 

The first of the 2 cases of congenital hernia of 
the diaphragm described in this article was in a 
woman fifty-two years of age when first seen in 
1931. She had complained of intermittent at- 
tacks of abdominal pain for some years. Roent- 
gen examination showed the stomach about the 
left half of the diaphragm within 1 cm. of the 
clavicle. The omentum and coils of small intes- 
tine lay in the left chest. A diagnosis of eventra- 
tion of the left half of the diaphragm was made 
but she was considered a poor surgical] risk. She 
died in December, 1938, of a heart attack. In 
addition to confirming the roentgen findings 
autopsy showed the left lung high up in the 
apex and very smal]. The liver was bilobed and 
filled the whole abdomen. The abdominal mass 
which had been palpated during life and diag- 
nosed on roentgen examination as a mesenteric 
cyst was the left lobe of the liver. There was 
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kyphosis and scoliosis of the spine. There was 
an opening 12 cm. in length in the posterior half 
of the left side of the diaphragm. It was remark- 
able that a woman with such a congenital le- 
sion should have lived to sixty years of age 
without acute symptoms and should have sur- 
vived typhoid fever as a child, bronchopneu- 
monia at least three times during her life, a 
fracture of the hip at forty and an appendec- 
tomy and cholecystectomy at forty-five. On 
operation the surgeon did not detect the hernia 
as the gallbladder and appendix were in about 
the usual sites. 

The second case was in an Italian boy of fif- 
teen brought into the hospital February 11, 
1937. He had had abdominal pain the day be- 
fore and vomiting throughout the night. On 
admission he was cyanotic, dyspneic and com- 
plained of severe pain in the upper part of the 
chest. He died twenty-five minutes after admis- 
sion. The roentgenogram taken with a portable 
apparatus was not satisfactory but it showed 
an area of pneumothorax in the upper part of 
the left chest and below it a mottling that sug- 
gested fecal material. Autopsy showed the bulk 
of the stomach and a part of the transverse 
colon in the left half of the chest. The left lung 
was underdeveloped. A perforated stomach ul- 
cer was found on the lesser curvature about 3 
cm. from the esophageal opening. The hernia 
was doubtless congenital and the patient’s 


acute condition was caused by the rupture of 


the stomach ulcer. 

Roentgen examination shows these hernias 
but the possibility of their existence must be 
considered, as the clinical symptoms may re- 
semble those of cardiac, pulmonary, gastric, 
gallbladder or intestinal disease. 
Morgan. 


dudrey G. 


BLOOD AND-LYMPH SYSTEM 


FonTAINE, RENE, FRUHLING, L., and Géry, 
Jacques. Un nouveau cas de lymphogranu- 
lomatose maligne a forme abdominale; con- 
tribution a l’étude des formes localisées de la 
maladie de Hodgkin. (A new case of abdomi- 
nal malignant lymphogranulomatosis; a con- 
tribution to the study of the localized forms 
of Hodgkin’s disease.) Presse méd., Oct. 21, 
1941, ZY, 1144-1146. 

The generalized form of malignant lympho- 
granulomatosis or Hodgkin’s disease is quite 
well known but much less attention has been 
paid to the localized forms. Some years ago one 
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of the authors saw a case of primary malignant 
lymphogranulomatosis of the stomach. The pa- 
tient, a man of fifty, had a history of tuberculo- 
sis, as did his two sons. He came for examina- 
tion for stomach symptoms that suggested ul- 
cer. Roentgenography showed a large prepyloric 
ulcer with a niche. Operation showed the whole 
antrum of the stomach indurated and adherent. 
Along the lesser curvature there were large case- 
ous glands. A diagnosis of tuberculosis of the 
stomach was made but histological examination 
of the specimen showed Hodgkin’s disease. The 
patient lived six months and then died of pro- 
gressive cachexia. Autopsy showed enormous 
masses of glands in the abdomen, histological 
examination of which revealed malignant 
lymphogranulomatosis. 

They further describe a case of Hodgkin’s 
disease localized primarily in the abdominal 
glands. The patient was a man of thirty-four, 
apparently healthy, who came for examination 
for dyspeptic symptoms, suggestive but not en- 
tirely typical of ulcer. Examination showed 
neither tumor nor ulcer of the stomach. The 
roentgen findings suggested the possibility of 
ulcer of the duodenum but no definite diagnosis 
was made. After two weeks of observation ab- 
dominal pain became more and more violent 
and the patient ran an evening temperature of 
38.60 to 39° OF Operation showed the stomach 
dilated but free of ulcer. There was a small stel- 
late white spot on the bulb of the duodenum, 
which, however, was not indurated. There was 
a mass of enlarged periaortic glands, and 
throughout the mesentery, which was very 
much thickened, there were enlarged glands, 
some of them as large as a walnut. They were 
surrounded by inflamed tissue. Some of the 
glands were removed for examination and the 
abdomen closed. 

Histological examination showed malignant 
lymphogranulomatosis of the glands with 
typical Sternberg cells. The patient was sent to 
a center for radiotherapy where he died after 
four weeks. After the operation there had been 
no change in the leukocyte formula until the 
eleventh day when 100 leukocytes showed 72 
neutrophils, 14 lymphocytes, 7 mononuclears 
and 7 eosinophils; total count, 6,000.—Audrey 
G. Morgan. 


Marie, Jutien, Normanp, E., Matter, R., 
and Satet, J. La reticulose cutanée et pul- 
monaire apyrétique du nourrisson; variété 
clinique nouvelle de réticulo-endothéliose. 
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(Apyretic reticulosis of the skin and lungs in 
an infant; new clinical variety of reticulo-en- 
dotheliosis.) Presse méd., Oct. 21, 1941, 49g, 
1146-1149. 

A case is described in an infant eight months 
of age brought to the hospital on account of 
dyspnea and cyanosis with an eruption of small 
papules covered with a brownish crust all over 
his trunk. In places there were small purpuric 
spots. The child had had attacks of suffocation 
since he was a few weeks old and the eruption 
had appeared at the age of four months. The 
child had never had fever and was only mod- 
erately underweight. Roentgen examination of 
the lungs showed diffuse opacity of both lung 
fields, particularly at the inner part of the 
bases. The picture was that of an infectious pul- 
monary edema. About two weeks later the child 
died in an acute attack of dyspnea and cyanosis. 

Histological examination showed that the le- 
sions of both skin and lungs were characterized 
by an enormous proliferation of reticulo-endo- 
thelial cells. Photomicrographs of the histo- 
pathological findings are given. This apyretic 
reticulosis with slow development differs in its 
course and clinical picture from the acute ma- 
lignant forms of reticulosis and is probably not 
infectious.—Audrey G. Morgan. 


Rustin, M. I., and Rapoport, M. Arteriosclero- 
sis, hypertension, and cerebral atrophy in an 
infant. ¥. Pediat., May, 1941, 78, 643-651. 


The authors report a case of arteriosclerosis 
in achild, aged twenty months, associated with 
cerebral atrophy. The development of the child 
had been normal. The child was stuporous on 
admission due to an associated upper respira- 
tory tract infection accompanied by dehydra- 
tion and ketosis. Roentgenograms of the skull 
revealed the anterior fontanelle still open and 
some bossing of the skull bones. There was no 
evidence of increased intracranial pressure. 
Constriction of the renal arteries was present. A 
chest film showed marked cardiac enlargement. 
The blood pressure was elevated but the periph- 
eral arteries were not sclerotic or tortuous to 
palpation and did not show calcification on the 
roentgenograms. Urinalyses after subsidence of 
the acute illness were essentially normal as was 
kidney function. Retrograde pyelography 
showed enlargement of the right renal pelvis 
without blunting of the calyces. Biopsy of the 
deltoid muscle showed arteriosclerotic changes 
of the blood vessels. Three weeks after admis- 
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sion the child developed a left-sided hemiplegia. 
Xanthochromic fluid was obtained by subdural 
puncture indicating the occurrence of a subdural 
hemorrhage. 

An encephalogram, made one month after the 
hemorrhage, showed advanced generalized 
brain atrophy. Surprisingly enough, the psy- 
chologist found the child of normal mentality. 

The cause of the hypertension in this case 
would appear to be not on a renal basis. The 
authors believe generalized arteriosclerosis can 
result from pyelonephritis in children. How- 
ever, in their case a definite diagnosis of pye- 
lonephritis was not justified on the clinical evi- 
dence. They conclude that this must be a case 
of idiopathic malignant hypertension. The cere- 
bral cortical atrophy followed this hyperten- 
sion. The authors feel that the presence of cor- 
tical atrophy should suggest the presence of 
arteriosclerosis as a possible etiological agent. 


R. M. Harvey. 


Kemp, F. H. Venous thrombosis following the 
injection of uroselectan B. Brit. ¥. Radiol., 
Aug., 1940, 73, 291-292. 


Uroselectan B has been reported as non-toxic 
but the author’s experience has shown that it 
may cause venous thrombosis. In the examina- 
tion of a British preparation of the drug by the 
Therapeutics Trials Committee of the Medical 
Research Council it was found that the immedi- 
ate results were satisfactory but that when the 
patients were followed up for from ten to four- 
teen days a considerable number of them had 
thrombosis of the vein into which the injection 
had been given. Tests of a number of different 
preparations showed that this property seemed 
to be inherent in the drug itself and there was 
no appreciable difference in the different prepa- 
rations. Thrombosis developed in some cases in 
which the patients had felt no pain. The risk of 
thrombosis may be decreased by injecting slowly 
with minimum trauma to the wall of the vein. 
The veins of some patients, however, seem to be 
sensitive to the preparation and in one case a 
painful thrombosis developed though the injec- 
tion was given slowly.—Audrey G. Morgan. 


GENERAL 

WirtH, Joun E. The relation of the United 
States Public Health Service to the prepared- 
ness program. Radiology, April, 1941, 36, 
409-412. 
The Public Health Service must not only do 

everything in its power to support the military 
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program but must keep general public health 
standards up to as high a level as possible. Dr. 
Thomas Parran, Surgeon General of the U. S, 
Public Health Service, is quoted as saying that 
the nation is arming on behalf of the men, 
women and children who compose it. Airplanes 
and battleships will be of no avail if the physi- 
cal, mental or moral health of the nation js al- 
lowed to break down. 

Various activities of the Public Health Serv- 
ice are touched upon, such as the routine serolog- 
ic test of recruits to weed out venereal disease, 
the expansion of industrial health services for 
the benefit of workers, the manufacture of yel- 
low fever vaccine and the prevention of over- 
exposure to radiation of the workers who are 
making roentgen examinations of recruits for 
tuberculosis. As to the men who are found to 
have tuberculosis, it would be a great mistake 
to send them home to spread the disease among 
the civilian population. This problem of the pre- 
vention of dissemination of tuberculosis and its 
final eradication cannot be accomplished by the 
Public Health Service alone. It requires the co- 
operation of local health officers, general practi- 
tioners of medicine, industry, labor organiza- 
tions and the private individual. The extent to 
which all these groups can cooperate in the 
maintenance of the public health is a measure of 
the real success of the democracy for which we 
are fighting.—Audrey G. Morgan. 


Ernst, Epwin C. Reminiscences of roentgeno 
ogy during the last war, 1917-1919. Radiol- 
ogy, April, 1941, 36, 421-438. 

The author reports his experience during the 
last war with British Hospital No. 12 at Rouen, 
France. Illustrations are given showing the hos- 
pital and some of the more or less improvised 
equipment used there. The method of foreign 
body localization is discussed and typical cases 
are described and illustrated, including one of a 
soldier, shot just an hour before the armistice 
was concluded and who died of gas bacillus in 
fection that could probably have been pre- 
vented if portable roentgen equipment had been 
available for examination at the front and the 
foreign bodies removed. He emphasizes the fact 
that the home-made apparatus and the simpli- 
fied localization and roentgenographic methods 
described can be modified to meet most of the 
demands made on probable future mobile 
roentgen equipment. The overhead roentgen 
tube is not only an unnecessary luxury for 
roentgenographic work but may be less useful 
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than the less complicated and lighter equip- 
ment because less practical and less easily mov- 
able. Both apparatus and methods of calcula- 
tion should be as simple as possible. 

In the discussion stress was laid on the neces- 
sity for a trained radiological staff in war work. 
A man cannot be taken directly from civil 
radiology and put into war radiology. He must 
have special training. The examination of re- 
cruits for tuberculosis is important and the 
records of great value as showing whether the 
subject had the disease before he entered serv- 
ice. Special training is necessary in interpret- 
ing these films or normal men may be dis- 
charged as unfit for Audrey G. 
Morgan. 


service. 


pE LorimieR, A. Wartime military 
roentgenology. Radiology, April, 1941, 376 
391-403. 
Great strides have been made in roentgen 
technique and equipment since the last war and 
also great changes in military strategy. There- 


b 


fore the problems of roentgenology are quite 
different now from those of 1914-1918. Working 
under the conditions of bombing from the air 
must be considered as well as those produced 
by the rapid movement of motorized units. The 
elaborate equipment of peace-time work must 
yield to a certain extent to the necessity for 
quick and portability. 
Nevertheless wartime equipment must be built 
in such a way that it can be adapted to peace- 


disassemblage easy 


time uses without too great loss. A war re- 
serve stock must be provided so that in case of 
emergency equipment can be moved into the 
field at once and manufacturers must be in- 
formed as to just what the army will need so 
that they may set up the necessary tools for 
large-scale production. 

Some of the equipment that has been de- 
signed with these requirements in view is de- 
scribed and illustrated. A combination roentgen- 
ray table unit, roentgen-ray machine unit and 
mobile roentgen-ray chassis has been designed 
which can be adapted to horizontal, sitting and 
standing fluoroscopy, localization of foreign 
bodies by a rapid fluoroscopic method, hori- 
zontal roentgenography with focal film dis- 
tances from 25 to 40 inches, 6 foot vertical and 
horizontal chest studies, ordinary bedside work 
in the wards and superficial roentgen therapy to 
a milliamperage of 4 and kilovoltage potentials 
up to 100. In connection with this apparatus a 
wafer type of grid is used which can also be 
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used for bedside work in the wards. A light- 
proof tent has been designed which can be used 
on the wards or in a cellar or dugout. It has a 
fluoroscopic compartment and a film processing 
dark room. 

A two-compartment film and cassette loading 
bin, dryer and loading bench combination has 
been designed which can be used in small 
hospitals, but by using multiples of the same 
unit it can be utilized in the largest hospitals 
and is practical for peace-time use as well as for 
field service. There is a two-compartment 
processing tank which can be used in large or 
small hospitals and for work in peace-time as 
well as in the field. A special gasoline electric 
generator has been designed which gives an 
electrical wave form much like that of the aver- 
age community line. 

Roentgen study of the lungs has also become 
important in war work. It is the best method of 
diagnosing tuberculosis and eliminates those 
who are unfit as well as preventing infection 
from their close association with normal re- 
cruits. It is planned to make use of this method 
of photographing the fluoroscopic image rou- 
tinely before acceptance and before discharge. 
—Audrey G. Morgan. 


SHELDON, LUTHER, JR. Medical preparedness in 
the Navy. Radiology, April, 1941, 76, 404-408. 
The author, who is a medical officer, but not 

a roentgenologist, in the Navy discusses the 

value of roentgenology in naval medicine and 

the extent to which the Navy is equipped to 
meet the demands made on it. One of the most 
important new developments is that of the use 
of photoroentgenography in the diagnosis of 
tuberculosis. The fluoroscopic image of the 
chest is photographed on 35 mm. roll film. The 

cost is only about one-fiftieth that of a 14 by 17 

inch film. This method makes it possible to 

examine large numbers of men quickly. The 
method is being used at two of the largest naval 
training stations and its use is to be extended. 

The men who are found after further study at a 

naval hospital to have tuberculosis will be dis- 

charged as having a disease that existed prior 
to enlistment, so there will be no claim for 
pensions. 

The history of the use of roentgen rays in the 
Navy is reviewed. At present there are 46 
medical roentgenologists in the Navy and two 
in training. In addition to the medical and 
dental officers trained as roentgenologists 7 of 
the Hospital Corps are qualified to supervise 
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the installation of roentgen apparatus and 184 
enlisted men of the Hospital Corps are qualified 
roentgen technicians and 23 more are being 
trained. 

The Navy has no special hospitals for the 
diagnosis and treatment of malignant disease. 
The diagnosis is made at any naval hospital and 
the patient is transferred to the Naval Hospital 
in Brooklyn if on the East coast or to the one 
in San Diego if on the West coast. The Navy 
owns no radium but radium belonging to the 
Bureau of Mines of the Department of the 
Interior has been deposited at the Memorial 
Hospital in New York and the Howard A. 
Kelly Hospital in Baltimore for the treatment 
of Navy personnel. 

A recent development is that of trivision 
stereoscopy. By means of it a panoramic type 
of stereoscopic view of any part of the body can 
be obtained at any desired depth. It gives 
greatly improved depth perception and it is 
hoped by its use to localize foreign bodies much 
more accurately than before. Probably by this 
method it will be possible to obtain accurate 
three-dimensional perspective in a single film. 

At the time of writing this article not enough 
roentgenologists were available for wartime 
needs. They want young men capable of going 
anywhere and doing anything and the author 
calls on the members of the Radiological Society 
to help find these young men.—Audrey G. 
Morgan. 


Co.titns, N. C., and Anspacn, W. E. Fibro- 
sarcoma of plantar tissues. 4m. F. Cancer, 
Dec., 1940, 40, 465-470 
A young man of nineteen came for treatment 

for swelling of the sole of the right foot. At the 

age of fourteen he had first felt soreness over the 
middle of the sole, but there was no visible or 
palpable swelling. On the basis of the first 
roentgenograms made about two years after the 
beginning of the disease a diagnosis of inflam- 
mation was made. Opinions differed as to the 
histopathological diagnosis. A competent ortho- 
pedic surgeon made a diagnosis of malignancy 
and recommended amputation of the foot 
which was refused. Roentgen treatment was 
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given, to which the patient responded very well 
at first, but two months later the swelling re- 
curred and further roentgen treatment was not 
effective. In July, 1937, metastasis began in the 
left lung and in November of that year the 
patient died, four years and five months after 
the beginning of symptoms and about three 
years after the first roentgen treatment. Both 
the primary tumor and the metastases showed 
the picture of spindle-cell fibrosarcoma. 

Fibrosarcoma is characterized by slow growth 
and late metastasis. If early cyst-like changes 
occur in several bones and the swelling recurs 
after marked improvement on irradiation, a 
diagnosis of malignancy should be made and 
maintained in spite of a confusing histopatho- 
logical picture. If this had been done in this case 
the patient’s life might have been saved by 
amputation before metastases developed.— 
Audrey G. Morgan. 


Auten, E. Peter, and Catper, H. W. Soft- 
tissue radiography. Brit. ¥. Radio/l., Dec., 
1940, 73, 422-427. 

In modern roentgenography there has been 
too much of a craving for contrast, resulting in 
a film that shows only bone and no soft tissue. 
This is a mistake for the more structures which 
are shown on a film the more helpful it will be. 
The roentgenogram should show the entire 
range of tissue densities and there should be no 
distinction between soft tissue roentgenography 
and routine roentgenography. The use of low 
voltage technique for soft tissue roentgenog- 
raphy is a backward step. It gives too much 
contrast and too little differentiation. What is 
needed is less contrast and more definition. The 
low voltage radiation has a relatively high 
proportion of long wave lengths which tend to 
scatter backwards and sideways and therefore 
reduce definition. 

Maximum tissue differentiation can be 
brought about by using high kilovoltage and 
additional screening of about 4 mm. aluminum. 
This argument is supported by test roentgeno- 
grams of test objects and body structures. 
Audrey G. Morgan. 
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positioning in roentgenography (abs), 419 
Foop PASSAGES, neoplasms of, roentgen diagnosis 
(abs), 121 
ForEIGN Bopies, localization and extraction of, by 
“light compasses” (abs), 419 
reflecting screen facilitating removal of, and 
positioning in roentgenography (abs), 419 
roentgenoscopic localization of, 107 
FOREIGN BODY, wax, in bladder (abs), 709 
ForssELL, GOsta, two numbers of Acta radiologica 
published in honor of (abs), 138 
FRACTURE, intercondylar T, of elbow (abs), 131 
dislocation, Bennett’s, of first metacarpal bone, 
treatment (abs), 131 
dislocations of hip joint (abs), 132 
spontaneous, of femoral neck, following roentgen 
therapy over pelvis (abs), 132 
Fractures following irradiation, 201 
of articular facets of lumbar spine, low back 
pain resulting from, 491 
of skull in children and sequelae (abs), 408 
FRONTAL injuries, extensive (abs), 842 


GALLBLADDER visualized by gas (abs), 564 
GAMMA RADIATION and roentgen radiation, relative 
response of skin of mice to (abs), 416 
effect of, on cells in vivo (abs), 422 
emission and transmission of (abs), 418 
GANGLIA, spinal, of albino rats, effect of roentgen ra- 
diation on (abs), 42 
GARGOYLISM, 732 
Gas, gallbladder visualized by (abs), 564 
gangrene, pseudo, 552 
shadows, intestinal, elimination of, in roentgen- 
ography (abs), 126 
Gastric inhibition and fats, relation between (E) 
394 


’ 


Gastro-coLic and gastro-jejuno-colic fistula (abs), 
567 
GASTROINTESTINAL TRACT, analysis of intramural ex- 
tramucosal lesions of, 1 
diagnosis of chronic appendicitis by roentgen 
examination of (abs), 568 
in healthy newborn infant, 302 
in hyperthyroidism (abs), 847 
lymphoblastoma primary in, 27 
respiratory function of, as basis of roentgeno- 
graphic life test, 613 
two cases of unusual lesions (abs), 564 
GastroscopE, flexible, pneumoperitoneum following 
use of (abs), 847 
Gastroscopy correlated with mucosal relief tech- 
nique in 150 cases (abs), 125 
GILCHRIST’S disease treated with superficial roentgen 
therapy, 643 
GRANULOMA, solitary eosinophilic, of bone (abs), 134 
Grote, Henry WALLACE, 1869-1942, obituary (E) 
398 
portrait, 398 


> 


GYNECOLOGY, roentgen examination of sellar region 
in (abs), 408 


Hanb-ScHivLLER-CHRISTIAN disease, case in which 
lymphadenopathy was predominant fea- 
ture (abs), 114 
HANGER, new type of, for support of lead rubber pro- 
tective aprons, 110 
Heap and dose finder (abs), 275 
Heart, auriculoventricular ratio and its relation to 
electrical axis of (abs), 846 
disease, congenital, angiocardiography in, 141 
of adult rats, late effect of high voltage roentgen 
rays on, 31 
size measurements, evaluation of, $51 
tumors of (abs), 846 
HEAT-DISSIPATING capacity of rotating anode tubes, 
new design for increasing, 685 
HEMANGIOMA, associated facial, and intracranial le- 
sion (abs), 116 
multiple primary, of bones of extremity, 47 
of spinal cord, characteristic lipiodol picture and 
exacerbation during pregnancy (abs), 711 
Hemopuizia, pleural lesions in, 147 
Hepatic duct visualization following oral cholecys- 
tography (abs), 563 
HereEpITARY changes in mice, induction by roentgen 
rays of (abs), 415 
HERNIA, inguinal, roentgen findings in two unusual 
cases (abs), 569 
intra-abdominal (abs), 568 
of diaphragm (abs), 848 
right diaphragmatic (abs), 562 
HILAR SHADOW, normal, anatomic-roentgenological 
analysis of, 595 
Hip joint, fracture-dislocations of (abs), 132 
HIRSCHSPRUNG’S DISEASE (abs), 569 
HopcGk1n’s DISEASE, localized forms of (abs), 848 


| 
| 
| 
| 
| 
| 


858 Subject Index 


total body irradiation in treatment of, 651 
HonGKOnG FOOT, radium treatment of, 213 
HookworM, small intestine in presence of, 548 
Hospirats, American Medical Association clarifies 

medical practice in, 266 
Huseny, Maximi.ian J., 1880-1942, obituary (E), 
396 

portrait, 396 
Hur.Ler-PFAUNDLER SYNDROME, 732 
HypartIp DISEASE (abs), 846 
HyPertTENSION, arteriosclerosis and cerebral atrophy 

in infant (abs), 849 
associated with unilateral chronic atrophic 
pyelonephritis (abs), 708 
HyPerTHRYOIDISM, gastrointestinal tract in (abs), 
847 
HypopaRATHYROIDISM, idiopathic (abs), 843 
Hypopuarynx, results of radiotherapy of cancer of, 
at Radiumhemmet, Stockholm (abs), 275 
suspension laryngoscopy in treatment of malig- 
nant disease of (abs), 845 
HyporHyROIDISM, roentgenographic cephalometric 
appraisal of untreated and treated (abs), 276 


ILeuM, adenocarcinoma of, 163 
roentgen diagnosis of lesions involving, 16 
INFANT, apyretic reticulosis of skin and lungs in (abs) 
849 
arteriosclerosis, hypertension and cerebral atro- 
phy in (abs), 849 
healthy newborn, gastrointestinal tract in, 302 
polyps of rectum and colon in (abs), 127 
premature Negro, congenital absence of fibula in 
(abs), 135 
Injuries of frontal bone, extensive (abs), 842 
INTERVERTEBRAL pDiIscs, lumbosacral, degenerative 
and pathologic changes in, 549 
INTESTINE, acute obstruction of, timing operative in- 
tervention for (abs), 847 
elimination of gas shadows of, in roentgenography 
(abs), 126 
roentgen diagnosis of acute obstruction of (abs), 
562 
small, abnormalities of, in nutritional disturb- 
ances (abs), 565 
small, in presence of hookworm, 548 
small, radiosensitivity of sarcomas of (abs), 126 
INTRACRANIAL lesion, associated facial hemangioma 
and (abs), 116 
INTRAMURAL extramucosal lesions of gastrointestinal 
tract in general, analysis of, 1 
INTUSSUSCEPTION, roentgen study of (abs), 124 
IoDIZED PREPARATIONS in intravenous urography, 
hypersensitivity to (E), 834 
lon1zAT1ION chamber, small, able to serve as portable 
substitute for standard chamber (abs), 418 
chambers, condenser, summary of measure- 
ments of gamma-ray doses made over num- 
ber of years with, carried by staff of West- 
minster Hospital (abs), 281 
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oscillograms, 552 
IRRADIATION assailed, or the buried talent (abs), 1 39 

effect of genes as applied to roentgen therapy 
and roentgen diagnosis, practical results of 
researches on (abs), 282 

maternal pelvic, for interruption of pregnancy, 
microcephaly following, 356 

preoperative and postoperative, management of 
cancer of breast with (abs), 414 

radiation osteitis and fractures following, 201 

roentgen and radium, reactions of Phycomyces 
blaksleeanus after (abs), 279 

total body, 651 


JeyUNUM, carcinoma of (abs), 565 


KELOIDs, war, value of radiation in (E), 10 
Kipney, contralateral massive collapse of lung in 
surgery of (abs), 562 
influence of psoas major muscle on function of 
(abs), 707 
stones simulating biliary concretions (abs), 706 
unilateral fused, with bilateral ureteral bifurca 
tion (abs), 707 
KyMOGRAPHY, roentgen, and teleroentgenography, 
comparative study of normal lung image by, 
§3 


LAMINAGRAPHY See also Roentgenography, body 
section 
of sphenoid bone, 625 
LARYNGOSCOPY, suspension, in treatment of malig 
nant disease of hypopharynx and larynx 
(abs), 845 
Larynx, neoplasms of, roentgen diagnosis (abs), 121 
suspension laryngoscopy in treatment of malig 
nant disease of (abs), 845 
Lawrence, Joun H., Caldwell Lecturer, 1941, por 
trait opposite page 283 
Leap rubber protective aprons, new type of hanger 
for support of, 110 
Lec, phlebographic examination of, by contrast in 
jection into subcutaneous vein (abs), 137 
Le1omyoma and lymphangioma of epididymis (abs), 
7°9 
Le1omyosarcoma of esophagus, 336 
Lesions involving ileum, cecum and proximal as 
cending colon, roentgen diagnosis, 1¢ 
Leukemia, lymphatic, total body irradiation in 
treatment of, 651 
myelogenous, total body irradiation in treat 
ment of, 651 
of lung (abs), 559 
Lire, respiratory function of digestive tract as basis 
of roentgenographic test of, 613 


“LIGHT COMPASSES,” localization and extraction of 


radiopaque objects by means of (abs), 419 
Lip, epithelioma of, metastatic to vertebra, 76 
LocaLizaTIOoNn and extraction of radiopaque objects 

by means of “light compasses” (abs), 419 
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pineal, rapid direct method (abs), 114 
roentgen, of myocardial damage resulting from 
coronary artery disease (abs), 123 
roentgenographic, new method for (abs), 279 
roentgenoscopic, of foreign bodies, 107 
Low BACK PAIN resulting from arthritis and subluxa- 


tions of apophyseal joints and fractures of 
articular facets of lumbar spine, 491 
roentgen study of, 39 
Lune, angular roentgenography of apex of (abs), 118 
carcinoma and tuberculosis of (abs), 122 
contralateral massive collapse of, in kidney sur 
gery (abs), 562 
image, normal, comparative study of, by tele 
roentgenography and roentgen kymogra 
phy, 
right, congenital absence of (abs), 118 
roentgen anatomy of root cf, $95 
LuNGs, anatomic-roentgenographic study of apices 
of (abs), 561 
apyretic reticulosis of, in infant (abs), 049 
cystic (abs), 120 
embolism, use of diodrast in determining loca 
tion and extent of, 352 
leukemia of (abs), 559 
primary neoplasms of, roentgen diagnosis and 
treatment, 425 
study of experimental lesions of, following sec 
tion or stimulation of vagus and sympathet 
ic nerves (abs), 


XATION, retrolunar, of wrist, roentgen syndrome in 
anteroposterior roentgenograms in (abs), 
714 


Ly MPHADENOPATHY predominant feature In case of 


Hand-Schiiller-Christian disease (abs), 114 
LyMPHANGIOMA and leiomyoma of epididymis (abs 


709 


MPHOBLASTOMA primary in gastrointestinal tract, 


— 


MPHOGRANULOMA enereum, rectal stricture caused 
by, 179 


LyYMPHOGRANULOMATOSIS, abdominal malignant 


(abs), 848 


~ 


MPHOMA, phosphorus metabolism of, as indicated 
by radioactive phosphorus (abs), 42 
LymMpHosarcomaA, phosphorus metabolism of, as in 

dicated by radioactive phosphorus (abs), 42 
special reference to reticulum-cell type, 433 
total body irradiation in treatment of, 651 


MANDIBLE, roentgen study of tumors of (abs), 411 

Marrow CULTURE, human, investigation of question 
of direct or indirect action of roentgen rays 
by, 214 

Martin, Dr. J. M., of Dallas, honored by radiolo 
gists of Texas, 403 

MATERNAL mortality and roentgenology (abs), 13 

MAXILLOFACIAL BONES, roentgenology of, 549 

MEASUREMENT, dose, in interstitial radium therapy 
(abs), 411 
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roentgen, of long bones, method for, 405 
MEASUREMENTS of gamma-ray doses, summary of, 
made over number of years with condenser 
ionization chambers carried by staff of 
Westminster Hospital (abs), 281 
MeptiastinuM, body section roentgenography in di- 
agnosis of tumors of (abs), 845 
emphysema of, 51 
value of roentgen therapeutic test dose in dif- 
ferential diagnosis of tumors of, 440 
MEDICAL uses of radium (abs), 411 
MepicineE, and new nuclear physics, 283 
MeEDICOLEGAL aspects of silicosis (abs), 122 
MEDULLOBLASTOMA, cerebellar, radiation treatment 
of, 476 
MEGACOLON, congenital (abs), 569 
MEIG’s SYNDROME, 152 
MEeENINGIOMaA of tentorium, roentgenogram in (abs), 
115 
MENSURATION, roentgenographic, new method for 
(abs), 279 
MESENTERY, cysts of, roentgen diagnosis, 167 
METABOLISM, phosphorus, of neoplastic tissues as in- 
dicated by radioactive phosphorus (abs), 
420 
phosphorus, of soft tissues of normal mouse as 
indicated by radioactive phosphorus (abs), 
419 
METACARPAL BONE, first, treatment of Bennett’s 
fracture-dislocation of (abs), 131 
MerastaAsIs to vertebra from epithelioma of lip, 76 
treatment of (abs), 278 
vertebral vein system as mechanism for spread 
of, 715 
Mice, induction by roentgen rays of hereditary 
changes in (abs), 415 
skin of, relative response of, to roentgen radia- 
tion and gamma radiation (abs), 416 
MicrocePHacy following maternal pelvic irradiation 
for interruption of pregnancy, 356 
Monkeys, carbon monoxide poisoned, recovery of, 
under roentgen treatment (abs), 422 
MorQuio’s DISEASE (abs), 134; (abs), 712 
Morra.iry, maternal, and roentgenology (abs), 130 
Mouse, normal, phosphorus metabolism of soft tis- 
sues of, as indicated by radioactive phos- 
phorus (abs), 419 
Mouth, carcinoma of floor of, double radium mould 
treatment of (abs), 412 
Mucoce-e, calcified, of appendix, with rupture (abs), 
£6 
Mucosau relief technique correlated with gastros- 
copy in 150 cases (abs), 125 
Mycosis FUNGOIDES, total body irradiation in treat- 
ment of, 651 
Mye.oma, multiple, total bady irradiation in treat- 
ment of, 651 
MyocarpliAL damage resulting from coronary artery 
disease, roentgen localization of (abs), 123 
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Naevus epithelioma cylindromatosus (abs), 275 

NaILs, psoriasis of, roentgen therapy (abs), 140 

NASOPHARYNX, primary cancer of, roentgen therapy, 
816 

Navy, medical preparedness in (abs), 851 

NEOPLASM, primary pulmonary, roentgen diagnosis 
and treatment, 425 

Neop.asms of air and food passages, roentgen diag- 
nosis of (abs), 121 

NERVES, vagus and sympathetic, study of experi- 
mental pulmonary lesions following section 
or stimulation of (abs), 42 

NEURINOMAS, intrathoracic (abs), 561 

Neutrons, fast, some experiments upon biological 
effects of (abs), 422 

Nose, cancer of skin of, treatment, $9 

Nuc ear physics, new, and medicine, 283 

NutriTIONAL disturbances, abnormalities of small 
intestine in (abs), 565 


Ocu ar test for sensitivity to diodrast prior to intra- 
venous urography, 763 
OsteEITIs, radiation, following irradiation, 201 
renal, 726 
OsTEOcHONDRITIS vertebralis (Calvé) associated 
with pathological changes in other bones 
(abs), 136 
OsTEOCHONDRODYSTROPHIA DEFORMANS (abs), 134 
OsTEOCHONDRODYSTROPHY (abs), 712 
OsTEOCHONDROPATHY, familial generalized endocrine 
(abs), 712 
OsTEODYSTROPHY DISSEMINATA (abs), 713 
OsTEoMA, osteoid, 549 
OsTEOPOIKILOSIs associated with bronchogenic car- 
cinoma and adenocarcinoma of stomach, 341 
OsTEoscLeRosis, fluorine, two cases of (abs), 136 
monomelic medullary, of unknown etiology 
(abs), 712 
OTOLARYNGOLOGIST, body section roentgenography 
as diagnostic aid to (abs), 842 
Ovary, carcinoma, metastatic ureteral obstruction 
following (abs), 708 
fibroma of, pleural effusion and ascites in asso- 
ciation with, 152 
OxycGEN and air, large peridural and epidural injec- 
tions of, as new method of roentgen exami- 
nation (abs), 409 


Patn, low back and sciatic, roentgen study of, 39 
Pancreas, seen through a gastric ulcer, 177 
slight enlargement of head of, associated patho- 
logic changes in duodenum (abs), 128 
PARAHILAR veining, indirect roentgen sign of tracheo- 
bronchial adenopathy (abs), 560 
PARALYSIS, sensory, significance of, in poliomyelitis 
patients in whom renal calculi develop (abs), 
PATELLA cubiti, 513 
irreducible lateral dislocation of, with rotation 
(abs), 133 
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PATHOLOGIC aspects of radiosensitivity of malignant 
tumors, 384 

PATIENT, systemic care of, undergoing radiation ther 
apy (abs), 138 

Petvis, microcephaly following irradiation of, for in 
terruption of pregnancy, 356 

spontaneous fracture of femoral neck following 

roentgen therapy over (abs), 132 

Penis, cancer, radium treatment of (abs), 414 

PEPTIC ULCER, review of 1,033 cases (abs), 124 

PETROUS PYRAMID of temporal bone, 550 

Puarynx and pharyngo-esophageal junction, 548 

PHENOLSULPHONPHTHALEIN TEST, value of, in deter 

mination of renal function, 77 


PHLEBOGRAPHIC EXAMINATION of leg by means of 


contrast injection into subcutaneous vein 
(abs), 137 
PHospHorvus metabolism of neoplastic tissues as in 
dicated by radioactive phosphorus (abs), 42 
metabolism of soft tissues of normal mouse as 
indicated by radioactive phosphorus (abs), 
419 
radioactive, phosphorus metabolism of neoplas 
tic tissues as indicated by (abs), 42 
radioactive, phosphorus metabolism of soft tis 
sues of normal mouse as indicated by (abs), 
419 
PHOTOELECTRIC timing mechanism for automatic 
control of roentgenographic exposure, 22 
PHOTOELECTRONS from sulphur to x-ray ionization, 
physical investigation of contribution of 
(abs), 415 
PuHRENIC ampulla, 548 
Phycomyces blaksleeanus, reactions of, after roentgen 
and radium irradiation (abs), 279 
PHYSICAL investigation of contribution of photoelec 
trons from sulphur to x-ray ionization 
(abs), 415 
investigation of radiation from low voltage x-ray 
tube (abs), 417 
Puysics, new nuclear, and medicine, 28 3 
Puysio.ocy of fetal digestive system, 302 
PINEAL GLAND, Clinical and roentgen study of cal 
fications of, in pregnancy (abs), 41 
localization of, rapid direct method (abs), 114 
PITUITARY GLAND, roentgen therapy of adenomas of, 
467 
PLANIGRAPHY See also Laminagraphy and Roent 
genography, body section 
and Potter-Bucky used in serial studies of cavity, 
551 
PLANTAR TISSUES, fibrosarcoma of (abs), 852 
PLeuRA, cyst of (abs), 121 
PLeuRAL domes, anatomic-roentgenographic study 
of (abs), 561 
effusion and ascites in association with fibroma 
of ovary, 152 
lesions in hemophilia, 147 
PNEUMOCONIOSIS, roentgen diagnosis of, 571 
PNEUMOMEDIASTINUM, spontaneous, 510 
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PNEUMONIA, nitric fume (E), 692 
PNEUMOPERITONEUM following use of flexible gas- 
troscope (abs), 847 
PNEUMOPYONEPHROSIS in diabetes mellitus (abs), 
7°97 
PoLIOMYELITIS, significance of sensory paralysis in 
patients with, in whom renal calculi de- 
velop (abs), 707 
PoLYCYTHEMIA VERA, total body irradiation in treat- 
ment of, 651 
PoLYOSTEOCHONDRITIS (abs), 712 
Po.yps of rectum and colon in infants and in children 
(abs), 127 
Porrer-Bucky GRID, motor-driven, providing con 
tinuous motion, 552 
PREGNANCY, cancer of cervix uteri associated with, 
6077 
clinical and roentgen study of pineal calcifica- 
tions in (abs), 410 
exacerbation of hemangioma of spinal cord dur- 
ing (abs), 711 
microcephaly following maternal pelvic irradia- 
tion for interruption of, 356 
PREPAREDNESS, medical, in Navy (abs), 851 
program, relation of United States Public 
Health Service to (abs), 850 
PROTECTION in radium teletherapy at Westminster 
Hospital (abs), 281 
of radium during air raids, 269 
PSEUDARTHROSIS, complicated and congenital, of 
tibia, simple method of two-stage trans 
plantation of fibula for use in (abs), 133 
PsOAs MAJOR MUSCLE, influence of, on kidney func- 
tion (abs), 707 
Psoriasis of nails, roentgen therapy for (abs), 140 
PYELITIS CYSTICA, 787 
PyELONEPHRITIS, unilateral chronic atrophic, hyper- 
tension associated with (abs), 708 
Py.oric stenosis, congenital hypertrophic, roentgen 
diagnosis and effect of surgery, 548 
PyoNEPHROSIS, unusual case of, resulting from met 
astatic carcinoma of ureter (abs), 708 


RADIATION dose finder (abs), 275 

from low voltage roentgen tube, physical inves- 
tigation of (abs), 417 

influence of, on electrolytic coagulation of mas- 

tic sols (abs), 422 

optimum dosage in treatment of carcinoma of 
uterine cervix by (abs), 413 

osteitis and fractures following irradiation, 201 

osteitis of ribs, $49 

therapy form, 27 

therapy, systemic care of patient undergoing 
(abs), 138 


value of, in war keloids (E), 100 


variation with wave length of biological effect of 


(abs), 281 
RADIATIONS emitted by intravenous injection of ra 
don dissolved in blood, action of (abs), 423 
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emitted by radium plaques, action of (abs), 423 
emitted by unfiltered and filtered radon seeds, 
action of (abs), 423 
RaproBio.ocic action and killing effects of roentgen 
rays on Achromobacter fischeri (abs), 421 
RapioBio.ocy of bone tissue and therapeutic appli- 
cations (abs), 422 
RapDIOPAQUE objects, localization and extraction of, 
by “light compasses” (abs), 419 
RADIOSENSITIviITy of malignant tumors, pathologic 
aspects of, 384 
RADIOTHERAPY of hypopharyngeal cancer at Ra- 
diumhemmet, Stockholm (abs), 275 
RapivuM in treatment of Hongkong foot, 213 
medical uses of (abs), 411 
mould, double, in treatment of carcinoma of 
floor of mouth and lower alveolus (abs), 412 
needle therapy, layer technique in, 377 
plaques, action of radiations emitted by (abs), 
423 
protection of, during air raids, 269 
teletherapy, protection in, at Westminster Hos- 
pital (abs), 281 
therapy, dosage data for (abs), 423 
therapy, interstitial, dose measurement in (abs), 
treatment of cancer of penis (abs), 414 
RADIUMHEMMET, experience at, with radiotherapy of 
cancer of corpus of uterus (abs), 276 
Stockholm, results of radiotherapy of hypo- 
pharyngeal cancer at (abs), 275 
Rapon, intravenous injection of, dissolved in blood, 
action of radiations emitted by (abs), 423 
seeds, unfiltered and filtered, action of radiations 
emitted by (abs), 423 
Rats, adult, late effect of high voltage roentgen rays 
on heart of, 81 
albino, effect of roentgen radiation on spinal 
ganglia of (abs), 420 
Recruits, observations gleaned from clinical and 
roentgen chest examinations of (abs), 558 
Recrum, polyps of, in infants and in children (abs), 
127 
stricture of, caused by lymphogranuloma vene- 
reum, 179 
RENAL function, value of excretory urography in in- 
terpretation of, 77 
osteitis, 726 
RESEARCH, roentgen cinematography in (abs), 424 
Respiratory function of digestive tract as basis of 
roentgenographic life test, 613 
RETICULOsIs, apyretic, of skin and lungs in infant 
(abs), 849 
RETICULUM cell type of lymphosarcoma, 433 
Riss, radiation osteitis of, 549 
Rickets, late, resembling Eanconi syndrome (abs), 
135 
severe deformities in (abs), 714 
RODENT ULCER, treatment of, by contact roentgen 
therapy, 36 
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ROENTGEN castration for fibromyoma, unusual result 

(abs), 413 

cinematography in research (abs), 424 

emission and illumination, influence of cathode 
screening of Coolidge tube on characteris- 
tics of (abs), 424 

examination, large peridural and epidural injec- 
tions of oxygen and air as new method of 
(abs), 409 

examination of sellar region in gynecology (abs), 
408 

measurement of long bones, method for, 405 

radiation and gamma radiation, relative re- 
sponse of skin of mice to (abs), 416 

radiation, effect of, on spinal ganglia of albino 
rats (abs), 420 

radiation, emission and transmission of (abs), 
418 

-ray dosage during routine diagnostic studies, 
807 

-ray ionization, physical investigation of contri- 
bution of photoelectrons from sulphur to 
(abs), 415 

rays, effect of, on cells cultivated in vitro (abs), 
42! 

rays, effect of, on tumor growth when tumor it- 
self is not irradiated (abs), 423 

rays, high voltage, late effect of, on heart of 
adult rats, 81 

rays, induction by, of hereditary changes in mice 
(abs), 415 

rays, is action of, direct or indirect?, 214 

rays, killing effects of, on Achromobacter fischeri 
(abs), 421 

rays, rotary shutter for (abs), 279 

rays, study of digestive phenomena in snakes 
with aid of, 229 

sign, indirect, of tracheobronchial adenopathy- 
parahilar veining (abs), 560 

therapeutic test dose, value of, in differential 
diagnosis of mediastinal tumors, 440 

therapy and diagnosis, practical results of re- 
searches on irradiation effect of genes as ap- 
plied to (abs), 282 

therapy, contact, evaluation of results from clin- 
ical and pathological standpoint, 360 

therapy, deep, importance of accurate collima- 
tion of beam in (abs), 416 

therapy in cancer of uterus, statistics in regard 
to value of, by large fractionated doses 
(abs), 412 

therapy, low voltage, percentage depth doses in 
(abs), 411 

therapy, recovery of carbon monoxide poisoned 
monkeys under (abs), 422 

therapy, supplementary, for carcinoma of cervix 
uteri in relation to direction of spread of dis- 
ease (abs), 413 

therapy, transthoracic, of cancer of esophagus 
(abs), 276 
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tube, low voltage, physical investigation of ra- 
diation from (abs), 417 
ROENTGENOGRAM in meningioma of tentorium (abs), 
115 
ROENTGENOGRAMS and tuberculin tests (abs), 116 
control direct, experiments in roentgen screen 
photography with (abs), 559 
lateral, of femoral neck, device to aid in position- 
ing for, $54 
optimum densities of (abs), 424 
standard stereoscopic, simple method for use of, 
in plane differentiation (abs), 419 
ROENTGENOGRAPHIC cephalometric appraisal of un- 
treated and treated hypothyroidism (abs), 
276 
exposure meter design, studies in, 88 
exposure, photoelectric timing mechanism for 
automatic control of, 220 
life test, respiratory function of digestive tract as 
basis of, 613 
mensuration and localization, new method for 
(abs), 279 


ROENTGENOGRAPHY, anatomical applications of 


(abs), 567 

angular, of pulmonary apex (abs), 118 

body section, as diagnostic aid to otolaryngolo 
gist (abs), 842 

body section, in diagnosis of aortic aneurysms 
and mediastinal tumors (abs), 845 

elimination of intestinal gas shadows in (abs), 
126 

exposure meter for use in, 552 

fluoroscopic, case-finding with (abs), 119 

mass, of chest (abs), 560 

of chest, exposure meter in, 552 

of soft tissues (abs), 852 

of subarachnoid cisternae at base of brain (abs), 

reflecting screen facilitating removal of foreign 
bodies and positioning in (abs), 419 

ROENTGENOLOGy and maternal mortality (abs), 13 

reminiscences of, during last war, 19!7-I919 
(abs), 850 

wartime military (abs), 851 

RoENTGENOsCOPY, localization of foreign bodies by, 

107 
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©he 


|| AMERICAN JOURNAL 
|| OF ROENTGENOLOGY 


AND RADIUM THERAPY 


OFFICIAL ORGAN 
| THE AMERICAN ROENTGEN RAY SOCIETY 
| THE AMERICAN RADIUM SOCIETY 
| 

| 


Editor: LAWRENCE Reynotps, M.D. 


| | Editorial Board 
A. C. CHRISTIE, M.D. E. H. SKINNER, M.D. LAURISTON S. TAYLOR 


Advisory Board for Pathology 
JAMES EWING, M.D. EUGENE L. OPIE, M.D. 


ISSUED MONTHLY FOR THE AMERICAN ROENTGEN RAY SOCIETY ; 
BY CHARLES C THOMAS, PUBLISHER, SPRINGFIELD, ILLINOIS 


American Roentgen Ray Society Forty-fourth Annual Meeting 


To Be Announced 


'| American Radium Society Twenty-eighth Annual Meeting 


To Be Announced 
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How to Sell Old 
Radiographs... 


AND “KEEP” THEM, TOO 


... WITH DUPONT MICROCOPY FILM! 


ty Pont M icrocopy Film makes 

it possible for you to reduce 
any radiograph to 35 mm size 
and then enlarge it to original 
size when needed, with remark- 
able detail. 

This saves you valuable office 
space and cabinets—both of which 
are vitally important these days. 
You can keep 2800 radiographs 
on one 400-foot roll of 35 mm 


HAVE YOU TRIED the new Du Pont 
Xtra-FAST X-ray Film? — the 
fastest Du Pont Film ever made— 
and the most brilliant! It produces 
excellent contrast with no sacrifice 
of gradation. It gives you sharp 
detail with wide latitude. Ask 
your supplier to furnish it on your 
next order. 


In answering advertisements please mention THE AMERICAN 


Du Pont Microcopy Film, four full 
drawers of the 14- by 17-inch size. 

All you need is a simple pro- 
jector for convenient viewing of 
the radiograph to which you wish 
to refer. There is a growing 
number of organizations in the 
U.S. specializing in microfilming 
these and other valuable records. 

As more and more radiographers 
make this new system their 


standard procedure, Du Pont 
Microcopy Film becomes a logical! 
companion to Du Pont X-ray 


Film. Both give the highest type 


of performance because both are 
products of du Pont chemical re 
search and manufacturing skill 
E. I. du Pont de Nemours & Co. 
(Inc.), Photo Products Dept 
Wilmington, Delaware. 
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X-RAY FILM & CHEMICALS 


BETTER THINGS for BETTER LIVING 


THROUGH CHEMISTRY 
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THE NEWLY PERFECTED KELEKET 


~ILLUMINATOR.. 


eGives Bright, Uniform Light over Entire Surface 
e Reveals True Diagnostic Value of Your Radiographs 


HE new KELEKET Illuminator offers Starters are easily changed. Parts are 
a better view box with distinct, quickly removed and replaced. Four 
practical advantages. It is equipped spring clips and cold front hold film 
with standard fluorescent tubes— firm and flat. Many thousands are 
easily replaced and procurable any- already in use by the medical corps 
where that lighting equipment is sold. of our armed forces. 
This illuminator is also available for private practice—orders acceptable 
for immediate delivery. Or if you anticipate the need of new illuminators 


at any time during 1943, we suggest you order now for future delivery. 


THE KELLEY-KOETT MFG. CO., 203-12 West Fourth Street, COVINGTON, KY. 


Representatives in 64 Cities 
PIONEER CREATORS OF QUALITY X-RAY EQUIPMENT SINCE 1900 


In answering advertisements please mention THE AMERICAN JOURNAL OF ROENTGENOLOGY AND RADIUM THERAPY 
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On This Christmas 


On this Christmas, as never before, Peace on Earth, 
Good Will to Men is the Universal Prayer. ** To that 
end, America’s clear, bright light of Liberty holds a 


promise of Freedom for all peoples of the World. 
Ww 
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